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No.  1.  — SYSTEMATIC    RESULTS    OF    THE    STUDY   OF 

NORTH   AMERICAN   LAND   MAMMALS   TO   THE 

CLOSE   OF   THE   YEAR   1900. 

BY   GERRIT  8.  MILLER,  JR.,  AND  JAMES  A.  G.  REHN. 

Three  distinct  phases x  or  periods  may  be  distinguished  in  the 
recent  history  of  the  study  of  North  American  mammals.  The  first 
was  characterized  by  scanty  material  for  investigation,  and  by  the 
prevalence  of  the  conception  of  fixity  of  species.  LTnder  these  con- 
ditions it  was  inevitable  that  variation  should  have  been  ignored  or 
at  least  thoroughly  misunderstood,  and  that  a  large  number  of 
species  should  have  been  described.  The  close  of  this  period  may 
be  placed  at  about  the  years  1860  to  1H65.  The  next  phase  came  as 
the  restdt  of  the  accumulation  of  more  extensive  though  still  in- 
adequate material  and  the  abandonment  of  the  idea  of  fixity  of 
species.  It  was  naturally  a  period  of  sweeping  reductions.  Va- 
riation had  been  discovered  and  was  henceforth  to  be  the  chief 
object  of  study ;  but  its  extent  and  limits  were  still  vaguely  out- 
lined, a-nd  the  important  distinctions  between  the  different  kinds  of 
variati(9n  had  not  been  made.  This  peiiod  continued  until  the 
year  1S89.  The  existing  phase  is  the  direct  outgrowth  of  the  last, 
and  represents  no  new  conceptions  or  tendencies  such  as  distin- 
guished the  latter  from  its  predecessor.  But,  chiefly  through  the  ac- 
quirement of  vastly  more  extensive  series  of  specimens  than  have 
ever  before  been  brought  together,  the  distinction  between  geo- 
graphic variation  and  individual  variation  has  been  made.  This 
is  the  essential  characteristic  of  the  period.  The  effects  of  this 
distinction  are  more  far-reaching  than  might  at  first  be  expected,  for 
instead  of  continued  reduction  in  the  recognized  number  of  North 
American  mammals,  it  has  brought  an  almost  bewildering  in- 
crease.* 

The  present  paper  is  intended  to  summanze  tlie  systematic  results 

»The  number  of , North  American  land  mammals  known  In  1HH6  was  3(.M.  About 
14M)  are  now  reco^ized.  While  it  is  certain  that  some  of  these  will  eveitrally 
prove  to  have  been  established  on  iusufticient  characters,  there  can  be  no  doub« 
that  the  number  to  be  eliminated  is  an  insignificant  fraction  of  the  whole,  a  r?uantity 
that  may  be  i^ored  in  view  of  the  eriuaUy  certain  further  increase  that  will  talce 
place  before  the  fauna  of  North  America  is  completely  known. 
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of  the  study  of  North  American  land  mammals  to  the  close  of  the 
year  1900,  and  to  furnish  an  index  to  the  literature  of  the  subject 
for  the  past  fifteen  years.  It  is  not  an  expression  of  individual 
opinion  ;  and  no  revisionary  work  has  entered  into  its  preparation. 
North  America,  as  here  understood,  is  the  entire  American  continent 
north  of  a  line  drawn  across  the  Isthmus  of  Panama  from  Colon  to 
the  City  of  Panama,  together  with  Greenland,  and  those  islands  of 
the  West  Indies  the  fauna  of  which  is  not  purely  South  American 
in  its  afiinities. 

In  1885*  Mr.  F.  W.  True  published  'A  provisional  list  of  the 
mammals  of  North  and  Central  America  and  the  West  Indian 
Islands,'  a  summary  of  the  North  American  mammal  fauna  as 
then  known.  To  the  species  included  in  it  are  here  added  those 
since  recognized,  the  status  of  which  at  the  end  of  the  year  1900 
had  not  been  questioned  in  some  recent  work  of  definite  mono- 
graphic character,  where  full  synonymy  and  references  may  readily 
be  consulted.  Forms  in  regard  to  whose  standing  there  is  differ- 
ence of  opinion,  but  which  have  not  been  treated  in  such  a  mono- 
graphic paper,  are  included  ;  but  in  cases  of  this  kind  references  are 
given  to  the  conflicting  views.  The  sequence  of  groups  is  essen- 
tially that  of  Trouessart's  '  Catalogus  mammalium  tam  viventium 
quam  fossilium  *  (Berlin,  1S97-1899)  with  the  order  reversed  to  con- 
form with  the  prevalent  opinion  that  enumeration  should  begin  with 
the  more  generalized  types  rather  than  with  the  more  specialized. 
The  arrangement  of  species  i?  alphabetic  except  in  the  case  of 
genera  that  have  been  recently  monographed;  here  the  sequence 
adopted  by  the  reviser  is  followed,  and  any  additions  made  subse- 
quently to  the  publication  of  the  revision  are  entered  in  accord- 
ance with  their  supposed  aflinities.  Under  every  species  and  sub- 
species reference  is  made  to  the  first  publication  of  the  specific  or 
subspecific  name.  To  this,  when  necessary,  is  added  (a)  reference  to 
first  use  of  current  binomial  or  trinomial  name,  (b)  in  the  case  of 
species  described  before  1885,  but  not  at  that  date  admitted  as 
valid,  reference  to  establishment  as  members  of  the  North  Ameri- 
can fauna,  and  (c)  reference  to  True's  list.*    The  species  included  by 

» Proceertlngs  of  the  United  States  National  Museum,  VII  (1884),  pp.  687-611  (appen. 
dix).      1885. 

«No  attempt  is  made  in  the  ease  of  the  many  species  which  prove  to  have  been  com- 
posite,  as  understood  in  1885,  to  apportion  the  name  then  used  to  each  of  the  com|>onent 
parts  as  they  now  stand.  The  word  *  part '  in  parentheses  after  the  reference  indicates 
that  8e)?regation  has  talcen  place. 
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True  are  marked  with  an  asterisk,  so  that  the  increase  in  each 
genus  during  the  past  fifteen  years  may  be  made  the  more  apparent. 
References  to  alterations  in  generic  names  are  also  given,  but  the 
eoncordanoe  with  the  nomenclature  of  1885,  being  sufficiently 
indicated  by  the  citations  under  species,  is  here  omitted.  The 
type  locality  of  each  form  is  stated  with  all  possible  exactitude ;  but 
in  the  present  lack  of  definite  information  on  the  subject,  no  attempt 
is  made  to  indicate  the  boundaries  of  geographic  ranges. 

Among  the  many  persons  who  have  given  valuable  aid  and 
advice  during  the  preparation  of  this  paper,  Mr.  Witmer  Stone,  Dr. 
J.  A.  Allen  and  Dr.  Edgar  A.  Meams  are  particularly  to  be  mentioned. 


Class  MAMMALIA. 

Subclass   EUTHERIA. 

Superorder  DIDBLPHIA. 
Order  MARSUPIALIA. 

Suborder  Polyprotodontia. 

Family  DIDBLPHIID AE.  ^ 

Genus  CHIRONECTES  Illiger. 

1811.    Chiroiiectes  Illiger,  Prodr.  syst.  raamm.  et  avium,  p.  76. 
Type. — Xutra  minima  Zimmermanx. 

s  For  discussions  of  the  nomenclature  of  certain  genera  of  this  family  see  Hehn,  Amer. 
nat.,  XXXIV,  pp.  676-577.  July.  1900;  Allen,  Bull.  Amer.  mus.  nat.  hist.,  XIII,  pp.  185-190, 
October  12, 1900;  Thomas,  Amer.  nat.,  XXXV,  pp.  U\-\^\  February,  1901. 
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*  Chironectas  minimiui  (Zimmermann). 

1780.  IxUra  (do)  minima  Zihmsricann,  Gteogr.  Gesch.,  n,  p. 

317. 
1885.    Chironectes  varie^cUus  Tbus,  Proc.  U.   S.  nat.  muB., 

VII  (1884),  p.  587.     1885. 
1887.    Chironectes  minimtta  Lydskksb,  Catal.  foss.  mamm. 

Brit,  mus.,  pt.  v,  p.  289. 
Type  locality.  —  Guiana. 


Genus  MARMOSA  Gray. 

1821.  Marmosa  Gray,  London  med.  repos.,  xv,  p.  808.  April 
1,  1821.     Type. —  Didelphis  murina  Linnasus. 

For  use  of  this  name  in  place  of  Micoureua  Lbsson  (Nouv.  tabl. 
rdgne  animal,  p.  186, 1842)  see  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 
.ser.,  XVI,  p.  58,  July,  1895. 


Marmosa  canescens  (Allen). 

1893.   Didelphis  (Micoureus)  canescens  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  v,  p.  235.     September  22,  1893. 
1897.   Marmosa  canescens  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  58.     March  15, 1897. 
Type  locality.  —  Santo  Domingo   de   Guzman,   Isthmus  of 

Tehuantepec,  Mexico. 

^Marmoaa  cinerea  (Temminck). 

1827.   Didelphis   cinerea  Temminck,  Monogr.  mamm.,  i,  p. 

46. 
1885.   Didelphys   cinerea  True,   Proc.  U.  S.   nat.  mus.,  vn 
(1884),  p.  587.     1885. 

1897.  Marmosa  cinerea  Allen,  Bull.  Amer.  mus.  nat.  hist.» 
IX,  p.  43.    March  11,  1897. 

Type  locality. —  Brazil. 

iMlannosa  insularis  Merriam. 

1898.  Marmosa  insularis  Merriam,   Proc.  biol.  soc.  Wash- 
ington, XII,  p.  14.    January  27,  1898. 

Type  locality.  —  Maria  Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 
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* Marmosa mnrina  (Linnaeus). 

1758.   [Didelphis']  murina  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  55. 
1885.   Diddphya  murinus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  587.     1885. 
1895.   Marmoaa  murina  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xvi,  p.  58.     July,  1895. 
Type  locality.  —  Brazil. 

Marmosa  nmrina  mezicaiia  Merriam. 

1897.    Marmosa  murina  mexicana  Mbbria*m,  Proc.  biol.  soc. 

Washington,  xi,  p.  44.     March  16,  1897. 
Type  locality. — Juquila,  State  of  Oaxaca,  Mexico. 

Marmosa  oazacae  Merriam. 

1897.  Marmosa  oaxacae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  43.     March  16,  1897. 

Type  locality.  —  City  of  Oaxaca,  Oaxaca,  Mexico. 

Marmosa  sinaloae  Allen. 

1898.  Marmosa  sinaloae  Allen,  Bull.  Amer.  mus.  nat.  hist., 
x,  p.  148.     April  12,  1898. 

Type  locality.  —  Tatemales,  State  of  Sinaloa,  Mexico. 


Genus  CALTJROMYS  Allen. 

1900.    Caluromys  Allen,  Bull.  Amer.  mus.   nat.  hist.,  xiii,  p. 
189.     October  12, 1900.     Type.  —  Didelphis  philander  Linnaeus.  ' 


Caloromjrs  alstoni  Allen. 

1900.    Caluromys  alstoni  Allen,  Bull.  Amer.  mus.  nat.  hist., 

XIII,  p.  189.     October  12,  1900. 
Type  locality.  —  Tres  Rios,  Costa  Rica. 

^Calnromjrs  derbianns  ( Waterhouse) . 

1841.    Didelphys    derbianns   Waterhouse,   Jardine's   natur. 

library,  mamm.,  xi,  p.  97. 
1885.    Didelphys  derbianns  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  587.     1885. 
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1900.    Ccduromys  derbianus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

XIII,  p.  189.     October  12,  1900. 
Type  locality.  —  Unknown. 

Calnromjrs  laniger  pallidns  (Thomas) . 

1899.  Philander  laniger paUidus  Thomas,  Ann.  and  mag.  nat. 
hist.,  7th  ser.,  iv,  p.  286.     October,  1899. 

1900.  Caluromya  laniger  pallidns  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  xiii,  p.  189.      October  12,  1900. 

Type  locality.  —  Bogava,  Chiriqui,  Panama.     Altitude,  250 
meters. 


Genus  METACHIRITS  Burmeister. 

1854.  Metachirua  Bitrmeisteb,  Thiere  Bra«il.,  i,  p.  135.  Based 
(by  elimination)  on  the  species  myosurus  Temminck  (=  nudicau- 
data  E.  Geoffroy)  and  qidca  Temminck. 


^  Metachims  fnscogriseiis  Allen. 

1885.    Didelphys   quica   True,    Proc.   U.    S.    nat.   mus.,    vii 

(1884),  p.  587.     1885.     (Not  of  Temminck.) 
1900.   Metachirus  fascogriseua  Allen,  Bull.  Amer.  mus.  nat. 

hist,  xiii,  p.  194.     October  23,  1900. 
Type  locality.  —  Central  America. 

Metachims  nudicaudatus  (E.  GeofProy). 

1803.  Didelphys  7iudicaudata  E.  Geoffroy,  "  Cat.  mus.  p.  42." 
1888.   Didelphys  nudicaudata  Thomas,   Catal.   marsup.   and 

monotr.  Brit,  mus.,  p.  332. 
1900.    M\etachirus'\    iiudicaudatus   Allen,    Bull.   Am.   mus. 

nat.  hist.,  xiii,  p.  197.     October  23,  1900. 
Type  locality.  —  Cayenne,  French  Guiana  (see  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  xiii,  p.  197,  October  23,  1900). 
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Genus  DIDELPHIS  Linnaeus. 

1758.     Didelphis  Linnaeus,  Sjst.  nat.,  x  ed.,  i,  p.  54.     Type. 
-  Diddphis  marsupicUis  Linnaeus. 


*  Didelphis  anrita  Wied. 

1826.     Didelphys   aurita    Wied,    Beitr.   Naturgesch.  Brasil., 

II,  p.  395. 
1885.    JMdelphys   aurita   Tbue,    Proc.    U.   S.    nat.   mus.,  vii 

(1884),  p.  587.     1885. 
Type  locality. — Villa  Vicoza,  Parahyba  River,  Brazil. 

*  Didelphis  marsupialis  Linnaeus. 

1758.     [Didelphis]  marsupialis  Linnaeus,  Syst.  nat.,  x  ed., 

I,  p.  54. 
1885.   Didelphys  mrginUma  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  587.     1885. 
1888.    Didelphys  tnarsupialis    Thoi^as,   Catal.   marsup.   and 

monotr.  Brit,  mus.,  p.  323. 
Type  locality.  —  Virginia. 
According  to  Thomas  (Amer.  nat.,  xxxv,  pp.  144-145,  Febru- 
ary, 1901)  this  species  should  stand  as  7>.  viryinianu, 

Didelphis  marsupialiB  calif omica  (Bennett). 

1833.  Didelphis  calif  omica  Bennett,  Proc.  zool.  Soc.  Lon- 
don, p.  40. 

1894.  Didelphis  marsupudis  calif  omica  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  vi,  p.  168.    May  31,  1894. 

Type  locality.  —  "That  part  of  California  which  adjoins 
Mexico." 

Didelphis  marsupialis  pigra  (Bangs). 

1898.     Didelphis  virginiana  pigra  Banc.s,  Proc.  Boston  soc. 

nat.  hist,  xxviii,  p.  172.     March,  1898. 
Type  locality. —  Oak  Lodge,  opposite  Micco,  Brevard  County, 
Florida. 
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Superorder  MONODELPHIA 

Order  EDENTATA. 
Family  BRAD7PODIDAE. 

Genus  CHOLOEPUS  Illiger. 

1811.       Choloepus  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  108. 
Type. — Bradypus  didactylus  Linnaeus. 

*  Choloepns  hoffmanni  Peters. 

1858.     Choloepus  hoffmanni  Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  128. 
1S85.    Cholojma  hoffmani   True,  Proc.  U.   S.  nat.   mus.,  vii 

(1884),  p.  588.    a885. 
Type  locality.  —  Costa  Rica. 


Genus  BRAD7FITS  Linnaeus. 

1758.     Bradypus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  34.     Type. — 
Brady  pits  tridactylus  Linnaeus. 


^Bradypns  castaneiceps  (Gray). 

1871.  Arctopithecus  castaneiceps  Gray,  Proc.  zool.  soc.  Lon- 
don, p.  444. 

1882.  Brady  pus  castaneiceps  Alston,  Biol.  Centr.-Amer., 
mammals,  p.  184. 

1885.  Bradyptus  castaneiceps  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884)',  p.  588.    1885. 

Type  locality.  —  Chontales,  Nicaragua. 

^^Bradypns  infnscatus  Wagler. 

1831.     Bradypus  infxiscatus  Wagler,  Isis,  p.  611. 
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1885.   Bradypus  infuscatus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  588.     1885. 
Type  locality.— Western  Brazil. 


Family  MTRMECOPHAOIDAE. 


Genus  CYCLOPES  Gray. 

1821.  Cyclopes  Gray,  London  med.  repos.,  xv,  p.  305.  Type. 
—  Myrmecophaga  didactyla  Linnaeus. 

For  use  of  this  name  in  place  of  Cyclothurua  Lesson  (Nouv. 
tabl.  r^gne  animal,  p.  152,  1846)  see  Thomas,  Ann.  and  mag.  nat. 
hist.,  6th  ser.,  xv,  p.  191,  February,  1895;  Palmer,  Proc.  biol.  soc. 
Washington,  xiii,  p.  72,  September  28,  1899. 


*  Cyclopes  didactylns  (Linnaeus) . 

1758.    [Myrmecophaga]  didactyla  Linnaeus,  Syst.  nat.,  x  ed., 

I,  p.  35. 
1885.    Cycloturas  didactylics  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  587.     1885. 
1900.    Cyclopes  didactyhis  Rehn,  Amer.  nat.  xxxiv,  p.  576. 

July,  1900. 
Type  locality.  —  Surinam. 


Genus  MYRMECOPHAGA  Linnaeus. 

1758.  JlfyrmecopAa^a  Linnaeus,  Syst.  nat.,  xed.,  I,  p.  35.    Type 
—  Myrmecophaga  tetradactyla  Linnaeus. 

1  For  studies  of  the  Linnaean  species  in  relation  to  their  present  generic  standing, 
BoeKehn,  Amer.nat.,  XXXIV,  pp.  675-676,  July,  1900;  Thomas,  Amer.  nat.,  XXXV,  pp. 
143-144,  February,  1901.  . 
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For  use  of  this  name  in  place  of  Uroleptes  see  Rehn,  Amer.  nat., 
XXXIV,  p.  576,  July,  1900.  For  substitution  of  Uroleptes  (Wagler, 
Nat.  Syst.  der  Amphibien,  p.  36,  1830)  for  Tamandua  (Lesson, 
Nouv.  tabl.  r^gne  animal,  p.  152,  1842)  see  Palmer,  Proc.  biol.  soc. 
Wasliington,  xiii,  p.  73,  September  28,  1HH9. 

According  to  Thomas  (Amer.  nat.,  xxxv,  p.  144,  February, 
1901)  this  genus  should  stand  as  Uroleptes  Waaler. 


Msnmecophaga  sellata  Cope. 

1889.     Myrmecophaga  sellata  Cope,  Amer.  nat.,  xxiii,  p.  133. 

February,  1889. 
Type  locality. — Honduras. 

*  Msnmecophaga  tatradactyla  Linnaeus. 

1758.      IMt/rmecophaga']   tetradfictt/la    Linnaeus,  Syst.  nat.,. 

X  ed.,  I,  p.  35. 
1885.   MymiecophfKja  quadridactyUi  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  5^8.     18K5. 
Type  Locality. — Brazil. 


Genus  FALCIFIiR  Rehn. 

1900.  Falcifer  Rehn,  Amer.  nat.,  xxxiv,  p.  576.  July,  1900. 
Type, — Myrmecophaga  jxihata  Linnaeus. 

According  to  Thomas  (Amer.  nat.  xxxv,  p.  143,  February, 
1901)  this  genus  should  stand  as  Mymiecophaga  Linnaeus. 

^Falcifer  jubata  (Linnaeus). 

1756.     [^Myrmecophaga^  jubata  Linnaeus,  Syst.  nat.,  xii  ed.^ 

I,  p.  52. 
1885.   Mymiecophaga  jtibata   True,  Proc.   U.  S.  nat.   mus., 

VII  (1884),  p.  588.     1885. 
1900.     Falcifer  jubata    Rehn,    Amer.   nat.,  xxxiv,  p.   576.. 

July,  1900. 
Type  Locality. — Brazil. 
According  to   Thomas    (Amer.   nat.,   xxxv,  p.    143,  February, 
1901) ,  the  proper  name  for  this  species  is  Myrmecophaga  trida<:tyla 
Linnaeus  (Syst.  nat.,  x  ed.,  i,  p.  35,  1758). 
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Family   DA87PODIDAE. 
Subfamily  Dasypodinae. 

GenuB  CABASSOITS  McMurtrie. 

1831.  Cohassous  McMurtrie,  Cuvier's  anira.  kingd.,  i,  p.  164. 
Type. — Daaypus  unicincttis  Linnaeus. 

For  use  of  this  name  in  place  of  the  preoccupied  jLenuru^ 
(Wagler,  Nat.  Syst.  d.  Amphibien,  p.  36,  1830),  see  Palmer,  Proc. 
biol.  see.  Washingtoii,  xiii,  p.  71,  September  28,  1899. 


CabassouB  centralis  (Miller). 

1899.      Tatot(a    (Ziphilu)  centralis    Miller,  Proc.  biol.  soc. 

Washington,  xiii,  p.  4.     January  31,  1899. 
1899.     C[aba8$ou8]  centralis  Palmer,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  72.     September  28,  1899. 
Type  locality. — ChameUcon,  Hotiduras. 


Subfamily  Tatuinae. 


Genus  TATI7  Blumenbach. 

1799.  Tatu  Blumenbach,  Handb.  der  Naturgesch.,  p.  78.  Type. 
— DasyptAS  novemcinctus  Linnaeus. 

For  use  of  this  name  in  place  of  Tatttsia  (Lesson,  Man.  de  mam- 
malogie,  p.  309,  1827),  see  Palmer,  Proc.  biol.  soc.  Washington, 
XT,  p.  174,  June  9,  1897. 

^Tatn  noTemcinctnm  (Linnaeus). 

1758.     [Dasf/pus]  novemcinctus  Linnaeus,  Syst.  nat.,  x  ed., 
I,  p.  61. 
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1799.    [T^Jt^w]  novemcinctiis  Blumbnbach,  Handb.  der  Natur- 

gesch.,  p.  73. 
1885.    Tatusia  novemcinctus   True,  Proc.    U.  S.   nat.  mas., 

VII  (1884),  p.  588.     1885. 
Type  locality. — Brazil. 


Order  UNGULATA. 
Suborder  Artiodactyla. 

Family  TAYASSUIDAB. 

Genus  TATASSIT  Fischer. 

1814.  Tayassu  Fischer,  Zoognosia,  iii,  p.  284.  Type. — 
Tayassu  pecari  Fischer,  z=  Sus  cdhirostHs  Illiger. 

For  use  of  this  name  in  place  of  IHcotylea  (Cuvier,  H^gne  ani- 
mal, I,  p.  237,  1817)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi,  p. 
174,  June  9,  1897. 


Tayassu  angnlatnm  (Cope) . 

1889.  Dicotylea  angidatus  Cope,  Amer.  nat.,  xxiii,  p.  147. 
February,  1889. 

1898.  T[aya88u]  angtdatus  Bangs,  Proc.  biol.  soc.  Washing- 
ton XII,  p.  164.     August  10,  1898. 

Type  locality. — Guadelupe  River,  Texas. 

Tayassu  angulatum  sonoriense  (Mearns). 

1897.  Dicotylea  angulatus  sonoriensis  Mearns.  Prelimi- 
nary diagnoses  of  new  mammals  of  the  genera  Mephitis, 
Dorcelaphus  and  Dicotyles  from  the  Mexican  border  of  the 


Digitized  by 


Google 


MILLER  AND  REHN:   NORTH  AMERICAN  MAMMALS.         13 

United  States,  p.  3.     February  11,  1897.     (Reprint:  Proc. 
U.  S.  nat.  mas.,  xx,  p.  469.     December  24,  1897.) 
Type   locality. — San    Bernardino    River,    Sonora,   Mexico, 
near  monument,  no.  77,  Mexican  boundary  line. 

*  Tayassu  albirostre  (Illiger). 

1815.   iSiis  aJhirostria  Illiger,  Abhandl.  k.  Akad.  Wissensch. 

Berlin,  p.  115. 
1885.   Dicotyles  Uibiatus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  592.     1885. 
1900.    Tayassu  albirostris  Berg,  Comunicaciones   del  Museo 

nacional  de  Buenos  Aires,   i,  no.  6,  p.  222.   May  23,  1900. 
Type  locality.  —  Paraguay. 

*  Tayassu  tajacu  (Linnaeus). 

1758.    [/Sus]  tajacu  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  50. 
1885.     Dicotyles    tajacu  True,   Proc.    U.   S.   nat.   mus.,  vii 

(1884),  p.  591.     1885.     (Part.) 
1898.    T\(iyassn'\  tajacu  Bangs,  Proc.  biol.  soc.  Washington 

XII,  p.  164.     August  10, 1898. 
Type  locality.  —  *' Mexico,   Panama   and   the  mountains  of 

Brazil.'' 


Family  CBRVIDAB. 

Subfamily  Cervinae. 

Lydekker  has  recently  published  an  elaborate  popular  account  of 
the  American  deer  (The  deer  of  all  lands,  London,  1898)  but  his 
^-ork  cannot  be  regarded  as  constituting  a  revision  of  the  group. 


Genus  ODOCOHJETCTS  Rafinesque. 

1882.  Odocoileus  Rafinesque,  Atlantic  journal,  i,  p.  109.  Au- 
tumn of  1832.  Type. —  Odocoileus  speleus  Rafinesque  =z  Cervus 
ilama  americanus  Erxleben,  or  a  closely  related  subfossil  form. 
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For  use  of  this  name  in  place  of  Caria^us  (Lesson,  Nouv.  tabl. 
r^gne  animal,  p.  173,  1842)  and  Dorcelaphus  (Gloger,  Gemeinn. 
Hand.-  u.  Hilfsb.  der  Naturgesch.,  p.  140,  1841)  see  Merriam, 
Proc.  biol.  soc.  Washington,  xii,  p.  99,  April  30,  1898. 

Regarded  by  Lydekker  (The  deer  of  all  lands,  p.  243,  1898)  as 
forming  part  of  the  genus  Mazama, 


Odocoilens  acapulcensis  (Caton) . 

1877.  Cenuis  at'djuilcensU  Caton,  Antelope  and  deer  of  Amer- 
ica, p.  113. 

1890.  Oldovoiietof]  acapidcensh  Merriam,  Froc.  biol.  soc. 
Washington,    xii,  p.    104.     Api-il   30,  1898   (in    text  under 

Type  locality. — Acapulco,  Guerrero,  Mexico. 

*  Odocoilens  americanns   (Erxleben). 

1777.   \^Cervu8    dcwta]    cunericanus    Erxlehex,    Syst.    regni 

anim.,  i,  p.  312. 
1885.    Cariffffts  rirginhmus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  592.    1885  (part). 

1899.  Odocoileus  americanus  Miller,  Bull.  N.  Y.  State  mus., 
VI,  p.  299.     November  18,  1899. 

Tyi»e  locality. —  Eastern  Virginia. 
According  to  Allen  (Amer.  nat.,  xxxiv,  p.  31S,  April,  1900)  the 
specific  name  ameriranfin  is  not  tenable.  • 

Odocoilens  americanos  borealis  Miller. 

1900.  Odocoilens  americanus  borealis  Miller,  Hull.  X.  Y. 
State  museum,  viii,  p.  83.     November  21,  1900. 

Type  locality.  —  Bucksport,  Maine. 

Odocoilens  americanus  macronms  (Kafinesque;. 

1817.    Corvus  (sic)  macrourus  liAFiXEsiiiE,  American  monthly 

magazine,  i,  p.  436.     October,  1817. 
Type  locality.  —  Plains  of  Kansas  Uiver,  Upper  Mississippi 

Valley. 

Odocoilens  cerrosensis  Merriam. 

1898.    Odocoileus  cerrosensis  yiiKiirnxM^  Pro;*,  biol.  soc.  Wash- 
ington, XII,  p.  101.     April  30, 1898. 
Type  locality.  —  Cerros  Island,  off  Lower  California,  Mexico. 


Digitized  by 


Google 


MILLER  AND  REHN:  NORTH  AMERICAN  MAMMALS.  15 

*  Odocoilens  colnmbianiis  (Richardson). 

1829.    Cervus  macrotis,  var.  eolumbiana  Richardson,  Fauna 

Boreali- Americana,  i,  p.  257. 
1885.    Cariacm  columManns  True,  Proc.  U.  S.  nat.  mus.,   vii 

(1884),  p.  592.    1885. 
1898.    Odocoileua  columbianus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  100.     April  30,  1898. 
Type  locality.  —  Mouth  of  the  Columbia  River,  Oregon. 

Odocoilens  colnmbianus  scaphiotns  Merriam. 

1898.    Odocoilens  columbianus  scaphiotus  Merriam,  Proc.  biol. 

soc.  Washington,  xii,  p.  101.     April  30,  1898. 
Type  locality.  —  Laguna  Ranch,  Gabilan  Range,  Riverside 

County,  California. 

Odocoilens  colnmbianiis  sitkensis  Merriam. 

1898.    Odocoilens  columbianKs  sitkensis  Merriam,  Proc.  biol. 

soc.  Washington,  xii,  p.  100.     April  30,  1898. 
Ty'pe  locality.  —  Sitka,  Alaska. 

Odocoileiis  couesi  (Coues  and  YaiTow). 

1875.    Oariacus  virginianus  var.  couesi  Coues  and  Yarrow, 

Rep.  upon  geogr.  and  geol.  expl.  and  surv.,  west  of  100th 

meridian  (Wheeler),  v,  p.  72. 
1898.    Odocoilens  couesi  Thompson,  Forest  and  stream,  li,  p. 

286.    .October  8,  1898. 
Type  locality.  —  Camp  Crittenden,  Pima  County,  Arizona. 

-Odocoilens  crooki  (Mearns) . 

1897.  Dorcelaphus  crooki  Mearns.  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Mephitis,  Dorcelaphus  and 
Dicotyles,  from  the  Mexican  border  of  the  United  States, 
p.  2.  February  11,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus., 
XX,  p.  468.    December  24,  1897.) 

1898.  Odocoilens  crooki  Thompson,  Forest  and  stream,  li, 
p.  286.     October  8,  1898.  . 

Type  Locality.  —  Summit  of  the  Dog  Mountains,  Grant 
County,  New  Mexico. 

*  Odocoilens  hemionns  (Raiinesque). 

1817.  Cervus  hemionns  Rafinesque,  American  monthly 
magazine,  i,  p.  436.     October,  1817. 
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1885.  Cariacus  niacrotis  True,  Proc.  U.  S.  nat.  mas.,  vii 
(1884),  p.  592.     1885. 

1897.  Odocoileus  hemionus  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, xii,  p.  100.     April  30,  1897. 

Type  locality.  —  Sioux  River,  South  Dakota. 

Odocoileus  hemionus  califomiciis  (Caton). 

1876.  Cerviis  macrotis  var.  califoryiicus  Caton,  Amer.  nat., 
X,  p.  464.     August,  1876. 

1898.  Odocoileus  hemionus  ccUifornicus  Thompson,  Forest 
and  stream,  li,  p.  286.     October  8,  1898. 

Type  locality.  —  Near  Gaviota  Pass,  forty  miles  from  Santa 
Barbara,  California. 

Odocoileus  hemionus  eremicns  (Mearns). 

1897.  Dorcdaphus  hemionus  eremicus  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Mephitis,  Dorcela- 
phus  and  Dicotyles  from  the  Mexican  border  of  the  United 
States,  p.  4.  February  11,  1897.  (lieprint:  Proc.  U.  S. 
nat.  mus.,  xx,  p.  470.     December  24,  1897.) 

1898.  Odocoileus  hemionus  eremicus  Thompson,  Forest  and 
stream,  li,  p.  286.    October  8,  1898. 

Type  locality.—  Sierra  Seri,  near  the  Gulf  of  California, 
Sonera,  Mexico. 

Odocoileus  hemionus  peninsulae  (Lydckker). 

1898.     Mazama  hemionus  peiiinsulaeJjY dkkker:     Proc.  zool. 

soc.  London,  (1897),  p.  900. 
Type  locality.  —  La  Paz,  Lower  California. 

Odocoileus  leucurus  (Douglas). 

1828.     Cervus  leucurus  Douglas,  Zool.  journ.,  iv,  p.  330. 
1898.      Odocoileus  leucurus  Thompson,  Forest  and  stream,  li, 

p.  286.     October  8,  1898. 
Type  locality.  —  Lower  Columbia  River,  Oregon. 

Odocoileus  mexicanus  ((Tmelin). 

1788.     [Cervus]  mexicanus  Gmelin,  syst,  nat.,  i,  p.  179. 
Type  locality.  —  Mexico. 

Odocoileus  nelsoni  Merriam. 

1898.      Odocoileus  nelsoni  Merriam,  Proc.    biol.  soc.   Wash- 
ington, xii,  p.  103.     April  30,  1898. 
Type  locality.  —  San  Cristobal,  highlands  of  Chiapas,  Mexico. 
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Odocoilens  osceola  (Bangs). 

1896,     Cariacus  osceola  Ban(58,  Proc,  biol.  soc.  Washington, 

X,  p.  26.     February  25,  1896. 
Type  locality.  —  Citronelle,  Citrus  County,  Florida. 

Odocoilens  texensis  (Meams) . 

1898.  Dorcelaphus  texensis  Meakns,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  23.     January  27,  1898. 

1898.  Odocoilens  texensis  Thompson,  Forest  and  stream,  li, 
p.  286.     October  8,  1898. 

Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Odocoilens  thomasi  Merriam. 

1898.     Odocoilens   thomasi  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, xii,  p.  102.     April  30,  1898. 
Type  locality.  —  Huehuetan,  Chiapas,  Mexico. 

*  Odocoilens  toltecns  (Saussure). 

1860.     Cervus  toUecus  Saussure,  Revue  et  inagasin  de  zoolo- 

gie,  2d  ser.,  xii,  p.  247. 
1885.    Cariacus   toltecm   True,  Proc.   U.   S.    nat.   mus.,   vii 

(1884),  p.  592.     1885. 
Type  locality.  —  Near  Orizaba,  Vera  Cruz,  Mexico. 

Odocoilens  tmei  Merriam. 

1898.     Odocoilens  truei  Merriam,  Proc.  biol.  soc.  Washing- 
ton, xii,  p.  103.     April  30,  1898. 
Type  locality.  — Segovia  River,  Flastern  Honduras. 


Genus  MAZAMA  Rafinesque. 

1817.  Mazama  Rafinesque,  American  monthly  magazine,  i, 
p.  363.  September,  1817.  Type. —  Cervus  rufinus  Illiger  (see 
Merriam,  Science*,  n.  s.,  i,  p.  20,8,  February  22, 1895.) 


^Maxama  sartorii  (Saussure). 

1860.     Cervus    sartorii    Saussure,    Revue    et    magasin    de 
zoologie,  2d  ser.,  xii,  p.  252. 


Digitized  by 


Google 


18      PROCEEDINGS:   BOSTON  SOCIETY  NATURAL  HISTORY. 

1885.    Cariacus   rufiaus   True,  Pr*>e.   0.  S.    nat.    mus.,    vi 

(1884),  p.  592.     1885. 
1898.     Mazatna  sartorii  Lydekkbb,  The  deer  of  all  lands^ 

p.  803. 
Type  locality. — Mirador,  State  of  Vera  Crnz,  Mexico. 


Geuus  CIjRVTJS  Linnaens. 

1758.     Cert'?/^  Linnaeus,  Syst,  nat.,  x  ed.,  i,  p.  66.     Type. — 
Cervus  daphus  Linnaeus. 


^Cervus  canadensis  (Erxleben.) 

1777.     \^Cervu8  ehtphus^   canadensis  Erxleben,   Syst.   regni 

anim.,  i,  p.  305. 
1783.     Cervus  caymdensis  Sciireber,  Saiigth,  v,  pi.  246  a. 
1885.     Cervua   canadensis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  592.    1885. 
Type  locality. — Eastern  Canada. 

Cervus  canadensis  occidentalis  (Smith). 

1827.     C[ervus\    occide^italis    H.    Smith,    Griffith's     Cuvier, 

animal  kingdom,  iv,  p.  101. 
1865.      C\ervu8'\  canadensis  occidentalis  Blyth,    Proc.  zool. 

soc.  London,  1865,  p.  618.  • 

1897.  Cerinis  roosemldti  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  272.     December  17,  1897. 

1898.  Cervus  canadensis  occidentalis  Lydekker,  The  deer  of 
all  lands,  p.  101. 

Type  locality. — Extreme  western  North  America, 


Genus  ALCES  Jardine. 

1835.  Alces  Jardine,  Nat.  library,  xxi  (mammalia :  deer,  ante- 
lopes, camels,  etc.),  p.  125.     Type.  —  Alces  americanus  Jardine. 

For  use  of  this  name  in  place  of  Alee  H.  Smith  (Griffith's 
Cuvier,  animal  kingdom,  v,  p.  303,  1827)  see  Lydekker,  The 
deer  of  all  lands,  pp.  49,  51,  1898. 
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^Alces  americaniui  Jardine. 

1835.  Alcea  americanus  Jabdixe,  Nat.  library,  xxi  (mam- 
malia: deer,  antelopes,  camels,  etc.),  p.  125. 

1885.  Aices  machlis  Tbde,  Proc.  IT.  S.  nat.  mus.,  vii  (1884), 
p.  592,  1885. 

Type  locality. —  North  America. 

Alces  gigas  Miller. 

1899.     Alces  gigas  Miller,  Proc.  biol.  soc.  Washington,  xin, 

p.  57.    May  29,  1899. 
Type    locality. — North    side    of    Tustumena  Lake,   Kenai 
Peninsula,  Alaska. 


Genus  RANOIFER  Hamilton  Smith. 

1827.     Rangifer  Hamilton  Smith,   Griffith's    Cuvier,   Animal 
kingdom,  v,  p.  304.     Type. —  Cervus  tarandics  Lixnaeus. 


*  Rangifer  arctictui  (Richardson). 

1829.     f'ervKS  tarandua    var.    arctica    Richardson,    Fauna 

Boreali- Americana,  i,  p.  241. 
1885.     Rangifer  ttirandus    and    7^.   tarandus    groenUindictts 

True,  Proc.  U.   8.  nat.  mus.,  vii  (1884),  p.  592.     1885. 
1896.     Rangifer  arcticiis  Allex,  Bull.  Amer.  mus.  nat.  hist., 

VIII,  p.  284.     November  21,  1896. 
Type  locality.— Arctic  coast  of  America. 

*  Rangifer  caribou  (Gmelin). 

1788.     [Cerous    tarandus^    caribou    Gmelix,    Syst.    nat.,    i, 

p.  177. 
1854.    Rangifer  caribou  Audubon  and  Bachmax,  Quadr.  N. 

Amer.,  in,  p.  111. 
1885.    Rangifer   tanmdm   caribou   True,    Proc.   U.    S.  nat. 

mus.,  VII  (1884),  p.  592.     1885. 
Type  locality. — Eastern  Canada. 

Rangifer  dawsoni  Seton-Thompson. 

1900.    Rangifer  dawsoni  Setox  Thompson,  Ottawa  naturalist, 
XIII,  p.  260.     February,  1900. 
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Type  locality. — Graham  Island,    Queen   Charlotte   Group, 
British  Columbia,  Canada. 

Ranglfer  groenlandicns  (Gmelin). 

1788.    [^Cervus  tarandus']  groenlandicus    Gmelin,  Syst.  nat., 

I,  p.  177. 
1857.     Rangifer    groenlandicua     Baird,     Mam.    N.   Amer., 

p.  634. 
Type  locality. — Gi-eenland. 

Rangifer  montanns  Seton-Thompson. 

1899.     Rangifer  montanus  Seton-Thompson,  Ottawa  natur- 
alist, xiii,  No.  5,  pp.  129-130.     August,  1899. 
Type   locality. — Illecillewaet  watershed,    near   Revelstoke^ 
Selkirk  Range,  British  Columbia,  Canada. 

Rangifer  terraenovae  Bangs. 

1896.     Rangifer  terraefiovae  Bangs,  Preliminary  description 
of  the  Newfoundland  caribou,  p.  1.     November  11,  1896. 
Type  locality. — Codroy,  Newfoundland. 


Family   ANTILOCAPRIDAB. 


Genus  ANTILOCAPRA  Ord. 

1818.     Antilocapra  Ord,  Journ.  de  physique,  lxxxvii,  p.  149. 
Type.  —  Antilope  americana  Ord. 

^Antilocapra  americana  (Ord). 

1815.  Antilope  americana  Ord,  Guthrie's  geography,  2d  Amer. 

ed.,  II,  p.  292  (described  on  p.  308). 
1818.     Antilocapra   americana     Ord,   Journ.    de    physique, 

lxxxvii,  p.  149. 
1885.    Antilocapra  americana  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  592.     1885. 
Type  locality.  —  "  On  the  plains  and  the  highlands  of  the 

Missouri." 
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Family  BOVIDAE. 

For  a  recent  acooant  of  the  Amerioan  Bovidae  see  Ljdekker, 
Wild  oxen,  sheep  and  goats  of  all  lands,  London,  1898. 


Grenns  BISON  Hamilton  Smith. 

1827.      Bison  Hamilton  Smith,  Griffith's  Cuvier,  Animal  king- 
dom, V,  p.  373.    Type. —  Bos  bison  Linnabus. 

*  Bison  bison  (Linnaeus) . 

1758.     [-6o«]  bison  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  72. 
1885.   Bison  americanxis  True,  Proc.  U.  S.  nat.   mus.,  vii 

(1884),  p.  592.     1885. 
1888.     Blyson"]  bison  Jordan,  Manual  of  the  vertebrate  ani- 
mals of  the  northern  United  States,  5th  ed.,  p.  337. 
Type  locality.  —  Mountains  of  southeastern  United  States. 

Bison  bison  athabascae  Rhoads. 

1898.      Bison    bison    athabascae    Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  (1897),  p.  498.    January  18, 1898. 
Type   locality.  —  Great    Slave   Lake,  Mackenzie,  Canada. 


Genus  6VIBOS  Blainville. 

1816.  Ovibos  Blainville,  Bull.  soc.  philom.,  p.  76.  Type. — 
Bos  moschcUtM  Zimmermann. 

The  genus  Ovibos  has  been  removed  from  the  typical  Bomdae  to 
form,  together  with  the  Asiatic  Budorca^^  the  subfamily  Ovibovi- 
nets  (Matschie,  Sitzungsber.  der  Gresellsch.  naturforsch.  Freunde 
zu  Berlin,  1898,  pp.  30-31.) 

*0Tib08  moschatns  (Zimmermann). 

1780.     Bos  moschatus  Zimmermann,  Geogr.  Geschichte,  n, 

p.  86. 
1822.     Ovibos  moschatus  Desmarest,  Mammalogie,  ii,  p.  492. 
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1885.     Ovibos  moachcUtis  True,  Proc.  U.  S.  nat.   mus.,  vii 

(1884),  p.  592.    1885. 
Type  locality.  —  Churchill  River,  Kewatin,  ('anada. 

Ovibos  moschatiui  wardi  Lydekker. 

1900.    Ovibos    ni08chattis    wardi  Lydekker,  Nature,    lxiii, 

p.  157.    December  13,  1900. 
Type  locality.  —  East  Greenland. 


Genus  OVIS  Linnaeus. 

1758.     Ovis  Linnaeus,   Syst.   nat.,  x   ed.,  i,  p.  70.     Type. — 
Ovia  ariea  Linnaeus. 


*  Ovis  canadensis  Shaw. 

1804.     Ovis  canadensis  Shaw,  Naturalists'  miscell.,  xv,  p.  610. 
1885.     Ovis  montana  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  592.    1885. 
1891.      Ovis  ca?iadensis  Merriam,  North  Amer.  fauna,  no.  5, 

p.  81.     July  30,  1891. 
Type  locality. —  Interior  of  Canada. 

Oris  canadensis  liardensis  Lydekker. 

1898.     Ovis   canadensis    liardensis    Lydekker,  Wild  oxen, 

sheep  and  goats  of  all  lands,  p.  215. 
Type  locality. —  Liard  River,  British  Columbia,  Canada.' 

*Ovisdalli  (Nelson). 

1884.  Ovis  7nonta?ia  dalli  Nelson,   Proc.   U.    S.   national 
mus.,  VII,  p.  12.     June  3,  1884. 

1885.  Ovis  montana  dalli  True,  Proc.  IT.  S.  nat.  mus.,  vn 
(1884),  p.  592.    1885. 

1897.     Ovis  dalli  Allen,  Bull.    Amer.  mus.   nat.   hist.,   ix, 

p.  112.     April  8,  1897. 
Type  locality.  —  Mountains  south  of  Fort  Yukon,  Alaska. 

Ovis  stonei  Allen. 

1897.     Ovis  stonei  Allen,   Bull.  Amer.   mus.   nat.  hist.,  ix, 
p.  111.     April  8,  1897. 
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Type  locality. —  Headwaters  of  the  Stikeen  River,  British 
Colambia,  Canada,  near  Alaskan  boundary.  Altitude,  about 
6500  feet. 

OviB  nalBoni  Merriam. 

1897.     Oois  ndsoni  Mebbiam,  Proc.  biol.  soc.   Washington, 

XI,  p.  218.     July  15,  1897. 
Type  locality. —  Grapevine  Mountains,  on  boundary  between 
California  and  Nevada,  just  south  of  lat.  37®. 


Genus  OREAMNOS  Rafinesque. 

1817.  Oreamnoa  Rafinesque,  Amer.  monthly  magazine,  ii,  p. 
44.  November,  1817.  Based  on  Mazama  doraata  Rafinesque 
(=Owt>  montmia  Ord),  M,  sericea  Rafinesque  (=Ovis  montana 
Ord),  and  M.puda  Rafinesque  (a  South  American  deer). 

Oreamnos  kennedyi  Elliot. 

1900.     Oreamnos  kennedyi  Elliot,  Field  Columb.  mus.,  pub- 
lication 46,  zool.  ser.,  iii,  p.  3.     June,  1900. 
Type  locality. — Mountains  at  mouth  of  Copper  River,  oppo- 
site Kyak  Island,  Alaska. 

*  Oreamnos  montanns  (Ord). 

1815.     OvxB  montanua  Ord,  Guthrie's  geography,  2d  Amer. 

ed.,  p.  292  (described  on  pp.  309-310). 
1885.    Mazama  montana  True,  Proc.  U.   S.  nat.   mus.,  vii 

(1884),  p.  592.     1885. 
1895.     Oreamnos  montanus  Merriam,  Science,  n.  s.,  i,  p.  19. 

January  4,  1895. 
Type  locality. — Cascade  Range,  near  the  Columbia  River,  in 

Oregon  or  Washington. 
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Suborder  Pebissodacttla. 
Family   TAPIRIDAR 

Genus  ELASMOONATHXTS  Gill. 

1865.     Elasmognathna  GiLi.,  Proc.  acad.  nat.  sci.  Phila.,  p.  183. 
Type. — ElcLsmognathv^  bairdii  Gill. 


*  Elasmognathns  bairdii  Gill. 

1865.     ElaBmognaihxxs    bairdii  Gill,   Proc.   acad.   nat.    sci. 

Phila.,  p.  183. 
1885.    EUt8mo(putthu8  buirdii  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  593.     1885. 
Type  locality. — Isthmus  of  Panama. 

*  Elasmognathns  dowii  Gill. 

1870.     Ela8mog7iathu8  dowii  Gill,  Amer.  journ.  sci.  and  arts, 

L,  p.  142. 
1885.    Ela8mogimthu8   dawxi   True,    Proc.  U.  S.  nat.   mus., 

VII  (1884),  p.  593.  1885. 
Type  locality. — Guatemala. 


Order  GLIRES.^ 
Suborder  Simplicidextata. 


Family   SCIXJRIDAE. 


iTullberg  has  recently  published  an  elaborate  work  on  the  genera  and  families  of 
rodents,  entitled  "Ueber  das  System  der  Nagethiere,  eine  phylogenetiscbe  Studie'* 
(Nova  acta  reg.  soc.  scient.  Upsala,  (iii),  xviii,  fasc.  ii,  sect.  2, 1900).  In  this  he  recog- 
nizes  as  families  a  number  of  groups  which  are  usually  considered  of  lower  rank. 
The  North  American  groups  affected  are  the  (Yicefhiae,  Microtinae  and  Murinae,  which 
he  names,  respectively,  Hesperomyidae,  Arvicolklae  and  Muridae^ 
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Sabfamily  Sciubinae. 


Genus  SClUKlJS  Linnaeus. 

1758.     Sciurus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  63.     Type.- 
Sciurus  vulgaris  Linnaeus. 


Subgenus  Echinosciueus  Trouessart.^ 

1880.     ^hinosciurus  Trouessart,  Le   naturaliste,   ii,  no.  37, 
p.  292.     October,  1880.     Type. — /Sciurus  hypopyrrhus  Wagler. 

*  SciTums  anreogaster  F.  Cuvier. 

1829.     [^Sciunis^  by  implication]  aureogaster  F.  Cuvier,  Hist. 

nat.   mararaiferes,  vi,  livr.  Lix,  pi.  with  text.     September, 

1829.     (Binomial  published  at  end  of  work  only,  vol.  vii, 

table  g^n^rale  et  m^thodique,  p.  4,  1842.) 

1885.    Sciurus  aureogaster  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.    1885.     (Part.) 

Type   locality. — "  California "— really  eastern   Mexico   (see 

Nelson,  Proc.  Washington  acad.  sci.,  i,  p.  38,  May  9, 1899). 

According  to   Canon   xxxviii  of   the   American  Ornithologists' 

Union  code,  the  name  aureogaster  is  not  tenable  as  published  in 

1829. 

*Scinni8  aureogaster  hjrpopyrrhiis  (Wagler). 

1831,     Sciurus  hypopyrrhus  Wagler,  Oken's  Isis,  pp.  510- 

511. 
1885.    ASciurus  hypopyrrhus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.     1885.     (Part.) 
1899.     Sciurus     aureogaster    hypopyi*rhus    Nelson,    Proc. 

Washington  acad.  sci.,  i,  p.  42.     May  9,  1899. 
Type  locality.  —  Mexico,  probably  in  Vera  Cruz. 

1  Revised  by  Nelson,  Proc.  Washington  acad.  sci.,  i,  pp.  38-83.    May  9, 1899. 
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Scionis  anreogaster  fmmentor  Nelson. 

1898.  Sciurus  aureogaMer  frumentor  Nelson,  Proc.  bioL 
soc.  Washington,  xii,  p.  154.     June  3,  1898. 

Type  locality. — Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Scionis  poliopns  (Fitzinger). 

1867.  \^Sciuru8  variegatus]  polioptis  Fitzinoer,  Sitzungsber. 
k.  Akad.  Wissensch.  Wien,  math.-naturw.  Ci.,  lv,  i  Abth.,  p.* 
478.     March,  1867. 

1899.  Sciurus  poliopus  Nelson,  Proc.  Washington  acad» 
sci.,  I,  p.  46.     May  9,  1899. 

Type  locality. —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 

Scinnis  polioptis  hemandezi  (Nelson). 

1898.  [^Sciurus  aldipes]  hemandezi  Nelson,  Science,  n.  s.,  viii, 
p.  783.     December  2,  1898. 

1899.  Sciurus  poliopus  hemandezi  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  48.     May  9,  1899. 

Type  locality. — Mountains  15  miles  west  of  the  city  of 
Oaxaca,  State  of  Oaxaca,  Mexico. 

Scinrns  poliopus  nemoralis  (Nelson). 

1898.  Sciurus  albipes  nemoralis  Nelson,  Proc.  biol.  soc. 
Washington,  xii,  p.  151.    June  3,  1898. 

1899.  Sciurus  poliopus  nemoralis  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  50.     May  9,  1899. 

Type  locality.  —  Patzcuaro,  State  of  Michoacan,  Mexico. 

Scinrns  poliopus  cervicalis  (Allen). 

1890.    Sciurus  cervicalis  Allen,  Bull.  Amer.  mus.  nat.  hist.,  iii,. 

p.  183.    December  10,  1890. 
1899.   Sciurus  poliopus  cervicalis  Nelson,  Proc.  Washington 

acad.  sci.,  i,  p.  51.     May  9, 1899. 
Type    locality.  —  Hacienda   San  Marcos,  Tonila,    State  of 

Jalisco,  Mexico. 

Scioms  poliopus  colimensis  (Nelson). 

1898.  Sciurus  albipes  colimensis  Nelson,  Proc.  biol.  soc^ 
Washington,  xii,  p.  152.     June  3,  1898. 

1899.  Sciurus  poliopus  colimensis  Nelson,  Proc.  Washingtonr 
acad.  sci.,  i,  p.  52.     May  9,  1899. 

Type  locality.  —  Hacienda  Magdalena,  State  of  Colima, 
Mexico. 
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ScioruB  poUoptui  effagiuB  (Nelson). 

1898.  iSciurus  cMipes  effugiu^  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  152.    June  3,  1898. 

1899.  Sciurus  poliopus  effugius  Nelson,  Proc.   Washington 
acad.  sci.,  i,  p.  54.     May  9,  1899. 

Type    locality.  —  High    mountains   west   of    Chilpancingo, 
State  of  Guerrero,  Mexico. 

Soinrns  nelson!  Merriam. 

1893.    Sciurus  fielsoni  Mbbriam,  Proc.  biol.  soc.  Washington, 

VIII,  p.  144.     December  29,  1893. 
Type  locality.  —  Huitzilac,  State  of  Morelop,  Mexico. 

Sciimis  nelfloni  hirtns  Nelson. 

1898.  Sciurus  nelsoni  hirtus  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  153.    June  3,  1898. 

Type  locality.  —  Tochimilco,  State  of  Puebla,  Mexico. 

Scinms  coUiaei  Richardson. 

1839.    Sciitrus  coUiaei  Richabdsox,  Voy.  H.  M.  S.  Blossom, 

zool.,  p.  8. 
Type  locality.  —  San  Bias,  State  of  Tepic,  Mexico. 

Soinrns  coUiaei  nnchalis  Nelson. 

1899.  Sciurt(s  coUiaei  nuchalis   Nelson,    Proc.  Washington 
acad.  sci.,  i,  p.  59.     May  9,  1899. 

Type  locality.  —  Manzanillo,  State  of  Colima,  Mexico. 

Scinms  sinaloensis  Nelson. 

1899.    Sciurus  sinaloensis  Nelson,  Proc.  Washington  acad. 

sci.,  I,  p.  60.     May  9,  1899. 
Type  locality.  —  Mazatlan,  State  of  Sinaloa,  Mexico. 

Scinms  tmei  Nelson. 

1899.    Sciurus   truei  Nelson,    Proc.  Washington   acad.  sci., 

I,  p.  61.    May  9,  1899. 
Type  locality.  —  Camoa,  Rio  Mayo,  State  of  Sonora,  Mexico. 

Scinms  socialis  Wagner. 

1837.    Sciurus  socialis  Wagner,  Abhandl.   math.-phys.     CI. 

k.  bayerisch.  Akad.  Wiss.  Mttnchen,  ii,  p.  504. 
Type   locality.  —  Vicinity   of    Tehuantepec  City,  State   of 
Oaxaca,  Mexico. 
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Scionui  socialis  cocoii  Nelson. 

1898.  SciurxM  socialis  cocos  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  156.     June  8,  1898. 

Type  locality.  —  Acapalco,  State  of  Gaerrero,  Mexico. 

*  ScinruB  griseoflavns  (Gray) . 

1867.   Macroxua  griaeoflavus  Gbay,  Ann.  and  mag.  nat.  hist., 

3d  ser.,  xx,  p.  427.     December,  1867. 
1878.    Sciurus  griseoflavua  Alston,  Proc.  zool.  soc.  London, 

p.  660. 
1885.    Sciurus  griseoflavus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.     1885. 
Type  locality.  —  Guatemala. 

Scionis  griseoflavus  chiapensis  Nelson. 

1899.  Sciurus  griseoflavus  chiajyensis  Nelson,  Proc.  Wash- 
ington acad.  sci.,  i,  p.  69.     May  9,  1899. 

Type  locality.  —  San  Cristobal,  State  of  Chiapas,  Mexica 

^Scioms  jmcatanensis  (Allen). 

1877.    Sciurus  caroliiiensis  var.  yucatanensis  Allen,  Monog^r. 

N.  Amer.  rodentia,  p.  705.     August,  1877. 
1885.    Sciurus  caroUnoisis  yucaMuiensis   True,  PVoc.  U.   S. 

nat.  mus.,  vii  (1884),  p.  595.     1885. 
1897.    Sciurus  yucatanensis   Allen,  Bull.    Amer.    mus.   nat. 

hist.,  IX,  p.  5.     February  23,  1897.  ' 

Type  locality.  —  Merida,  Yucatan. 

Scinrns  thomasi  Nelson. 

1899.    Sciurus  thomasi  Nelson,  Proc.  Washington  acad.  sci., 

I,  p.  71.     May  9,  1899. 
Type  locality.  —  Talamanca,  Costa  Rica. 

Sciurus  adolphei  (Lesson). 

1842.    Macroxus  adolphei  Lesson,  Nouv.  tabl.  r^gne  animal, 

mamm.,  p.  112. 
1899.    Sciurus  adolphei    Nelson,   Proc.   Washington    acad. 

sci.,  I,  p.  73.     May  9,  1899. 
Type  locality.  —  Realejo,  Nicaragua. 

Sciurus  adolphei  dorsalis  (Gray) . 

1848.    Sciurus  dorsalis  Gray,  Proc.  zool.  soc.  London,  p.  138. 
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1899.    Sciurus  adolphei  dorsalis  Nelson,  Proo.  Washington 

acad.  sd.,  i,  p.  74.     May  9,  1899. 
Type  locauty.  —  **  Erroneoasly  given  as  Caracas,  Venezuela. 

(Specimens  from  Liberia,  Costa  Rica,  are  typical.)" — Nelson. 

Sciunui  boothiae  Gray. 

1843.    iSciuTnis  boothiae  Gray,  List  spec.  mamm.  Brit,  mus., 

p.  139. 
Type  locality.  —  Honduras. 

Scinnui  boothiae  belti  Nelson. 

1899.     Sciurus  boothiae  belti  Nelson,  Proc.  Washington  acad. 

sci.,  I,  p.  78.     May  9,  1899. 
Type  locality —  Escondido  River,  fifty  miles  above  Bluefields, 

Nicaragua. 

Soinrus  variegatoides  Ogilby. 

1839.     Sciurus  variegatoidea  Ogilby,  Proc.  zool.  soc.  London, 

p.  117. 
Type  locality.  —  Salvador,  west  coast  of  Central  America. 

Sciiinis  managnenais  (Nelson). 

1898.  Sciurus  boothiae  managuensia  Nelson,  Proc.  biol.  soc. 
Washington,  xii,  p.  150.     June  3, 1898. 

1899.  Sciurus  tnanaguensis  Nelson,  Proc.  Washington  acad. 
sci.,  I,  p.  81.     May  9,  1899. 

Type  locality.  —  Managua  River,  Guatemala. 

Soiurna  goldmanl  Nelson. 

1898.     Sciurus  goldmani  Nelson,  Proc.  biol.  soc.  Washington, 

XII,  p.  149.     June  3,  1898. 
Type  locality.  —  Huehuetan,  State  of  Chiapas,  Mexico.. 


Subgenus   Hespekosciurus   Nelson.^ 

1899.      Jlesperosciurus    Nelson,  Proc.  Washington  acad.   sci., 
I,  p.  27.     May  9,  1899.     Type.  — Sciurus  griseus  Ord. 

1  Revised  by  Nelson,  Proc.  Washlnf^on  acad.  sci.,  I,  pp.  83-85.    May  9, 1899. 
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*  Scinnis  grisaiiB  Ord. 

1818.    Sciurus  griseua  Ord,  Jo  urn.  de  phys.,  lxxxvii,  p.  152. 
1885.    Sciurns  fo88or  True,  Proc.  U.  S.  nat.  mus.,  vii  (18S4), 

p.  595.     1885. 
1894.    Sciurus  griseua   Rhoads,  Amer.  nat.,  xxviii,  p.  525. 

June,  1894. 
Type  locality.  —  The  Dalles,  Wasco  County,  Oregon. 

Scinrns  grisatui  nigripes  (Bryant). 

1889.  Sciurus  fossor  nigrijyes  Bryant,  Proc.  California 
acad.  sci.,  2d  ser.,  ii^  p.  25.     June  20,  1889, 

1894.  \^Sciuru8\  griseus  nigripes  Rhoads,  Amer.  nat.  xxviii, 
p.  525,     June,  1894. 

Type  locality.  —  Coast  region  of  San  Mateo  County,  Cali- 
fornia, 


Subgenus  Xeos<'IURUS   Trouessart  ^ 

1880.     Neosciums   Trouessart,  Le   naturaliste,  ii,   no.   37,  p. 
292,      October,  1880.     Type. —  /Sciurifs  carolinevsis  Gmelix. 

*  Scinros  carolinensiB  Gmelin. 

1788.  [Sciurus']  caroUnensis  Gmelix,  Syst.  nat.,  i,  p.  148. 
1885.    Sciurus   caroliaensis   caroUnensis   True,  Proc.    U.   S. 

nat.  mus.,  vii  (1884),  p.  595.     1885. 
Type  locality.  —  '  Carolina.' 

Sciurus  carolinenais  eztimus  Bangs, 

1896,     Sciurus  curoHnensis  extimus   Bax(;s.    Proc,   biol.  soe, 

Washington,  x,  p.  158.     December  28,  1896. 
Type  locality.  —  Miami,  Dade  County,  Florida. 

Sciurus  carolinensis  fuliginosus  (Bach man). 

1838.     Sciurus  fuliginosus  Baciimax,  Proc.  zool.  soc.  London, 

p.  97. 
1895.     Sciurus  carolinensis  fuliginosus  Baxcis,  Proc.  Boston 

soc.  nat.  hist.,  xx'vi,  p.  543.     July  31,  1895. 
Type  locality.  —  Near  Xew  Orleans,  Louisiana. 

»  Revised  by  Bangs,  Proc.  biol,  soc.  Washington,  X,  pp.  163-159.    December  28, 1896. 
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Sciurns  carolinensis  hjrpophaeiui  Merriam. 

1886.     Sciurus  carolhiensia   hypophaeus   Mebriam,  Science, 

vin,p.  351.     AprU  16,  1886. 
Type  locality.  —  Elk  River,  Sherburne  County,  Minnesota. 

*  Scinms  carolinensis  lencotis  (Gapper) . 

1830.     Sciurus  leucotta  Gapper,  Zool.  journ.,  v,  p.  206. 
1877.     tSciurus  carolinenms  var.  leucotis  Allex,  Monogr.  N. 

Amer.  rodentia,  p.  701.     August,  1877. 
1885.    Sciurvs  carolinetms  lettcotis  True,  Proc.   U.    S.  nat. 

mus.,  VII  (1884),  p.  595.     1885. 
Type    locality.  —  Region  between   York  and  Lake  Siracoe, 

Ontario,  Canada. 

Subgenus  Otosciuris    Nelson. 

1899.      Otosduru^  Nelsox,  Proc.  Washington  acad.  sci.,  i,  p.  28. 
May  9,  1 899.     Type.  —  Sciurns  aherti  Woodhouse. 

♦  Scinms  aberti  Woodhouse. 

1852.     Sciurns  aberti  Woodhouse,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  220.     December,  1852. 
1885.    Sciurus  aberti  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  595.     1685. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

Scinms  aberti  ferrens  True. 

1894.  Sciurus  aberti  con  color  T^xj^,,  Diagnoses  of  new  Noith 
American  mammals,  p.  I.  April  26,  1894.  ( Reprint :  Proc. 
U.  S.  nat.  mus.,  xvii,  p.  241.     November  15,  1894). 

1900.  [^Sciurus  aberti"]  ferreus  True,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  183.     November  30,  1900. 

Type  locality.  —  Loveland,  Larimer  County,  Colorado. 

Scinms  dnrangi  (Thomas). 

1893.     Sciurus  aberti  dnrangi  Thomas,  Ann.   and   mag.  nat. 

hist.,  6th  ser.,  xi,  p.  49.     January,  1893. 
1899.     Sciurus   dnrangi   Nelson,    Proc.    Washington    acad. 

sciences,  i,  p.  85.     May  9, 1899. 
Type  locality.  —  Cuidad  ranch,  one  hundred  miles  west  of 

Durango  City,  State  of  Durango,  Mexico. 
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Sabgenus  Tamiasciubus   Trouessart.* 

1880.    Tamiascturus  Trouessabt,  Le  nataraliste,  ii,  no.  37,  p. 
292.     October,  1880.     Type. —  Sciurua  hiidsonicua  Erxleben. 


^Scinnui  hudsonictui  (£rxleben). 

1777.    \^SciurH8  vulgaris]  hudsonicns  Erxleben,  Syst.  regni 

anim.,  i,  p.  416. 
1885.    Scinnis  hudsonhis  hudsoniits  Tbue,  Proc.  U.  S.  nat. 

mu8.,  VII  (1884),  p.  595.     1885.     (Part.) 
1894.    Scinrus  hitdsonicus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  325.     November  7,  1894. 
Type  locality.  —  Hudson  Strait. 

ScinruB  hadgonicns  gynmictui  Bangs. 

1899.    Scuinia  htulsoniciis  gymnicua  Bangs,  Pr  j.  New'E'  < 

land  zool.  club,  i,  p.  28.     March  31,  1899. 
Type  locality.  —  Greenville  (near  Moosehead  Lake)    Maine. 

Sciurus  hadsonicns  loquax  Bangs.  ^ 

1896.    Sciurus  hicdsonicus   loquax   Bangs,    Proo.  ^M*''    h^C.. 

Washington,  x,  p.  161.     December  28,  1896. 
Type   locality. — Liberty  Hill,  New  London  Co^-^^  ^Con- 
necticut. '       (J 

Scinms  hndsonictui  minnesota  Allen. 

1899.    Scinrus    hudsonictcs    mimiesota   Allen,    Amen     nat., 

xxxiii,  p.  640.     August,  1899. 
Type  locality.  —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Scinrns  hadsonicns  dakotensis,  Allen. 

1894.    Sciurus   hudsonicus   dakotensis   Allen,    Bull.    Amer. 

mus.  nat.  hist.,  vi,  p.  325.     November  7,  1894. 
Type  locality.  —  Squaw  Creek,  Black  Hills,  South  Dakota. 

Scinms  hndsonicns  baileyi  Allen. 

1898.    Sciurus  hiulsonicus  baileyi  Allen,  Bull.  Amer.  mus. 

nat.  hist,  x,  p.  261.     July  22,  1898. 
Type    locality.  —  Bighorn  Mountains,  Wyoming.     Altitude, 
8400  feet. 

1  Revised  by  Allen,  Bull.  Amer.  mus.  nat.  hist.,  z,  pp.  249-298.    July  22, 1888. 
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Scinms  hadsonictui  ventomm  Allen. 

1898.  Scittrns  hmhonicus  ventorum  Allex,  Bull.  Amer.  mus. 
nat.  hist.,  x,  p.  263.     July  22,  1898. 

Typk  locality.  —  South  Pass  City,  Wind  River  Mts.,  Fre- 
mont County,  Wyoming. 

*  Scinms  hndsonicos  richardsonii  (Bachman). 

1838.  Sciffrifii  rk'harflsonn  Ba<'Hman,  Proc.  zool.  soc.  Lon- 
don, p.  100. 

ISS.").  Sviunts  hiidsoniua  richftrdsoni  Truk,  Proc.  U.  8.  nat. 
mu8.,  VII  (1884),  p.  595.     1885. 

1898.  SciuruH  futdHonlcna  richardtionii  Allex,  Bull.  Amer. 
mus.  nat.  hist.,  x,  p.  265.     July  22,  1898. 

Type  locality.  —  Head  of  Big  Lost  River,  Idaho. 

Scinms  hndsonicns  streatori  Allen. 

1898.     ^nnrua  htahotiicus  streatori  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  267.     July  22,  1898. 
TvpE  7.0CALITY.  —  Ducks,  British  Columbia,  Canada. 

9  ^^ju*t9tB  hndsonicns  vanconverensis  Allen. 

I  •  9!D   Scinru^  hndsonicHs  va/tconverenftis  Allex,  Bull.  Amer. 
jJjulS.  nat.  hist,  in,  p.  165.     November  14,  1890. 
T*'-^  LOCALITY. — Duncan  Station,  Vancouver  Island,  British 

toiumbia,  Canada. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  19,  p.  27,  Oc- 
tober 6,  1900)  as  a  distinct  species. 

Scinms  hndsonicns  petnlans  Osgood. 

1900.    tScitfnfn   /iftdso/n'ctffi  pttidftnH   Os(iooi),    North     Amer. 

fauna,  No.  19,  p.  27.     October  6,  1900. 
Type    ixh-ality.  —  Glacier,    White    Pass,   southern    Alaska. 
Altitude,  1870  feet. 

*  Scinms  donglasii  Bachman. 

18;{8.    Sciurus  douf/lasii  BA<;ii>tAX,  Proc.  zool.  soc.  London, 

p.  99. 
1885.    Sciurus  hudsoiiius  douf/lassi  True,    Proc.  U.  S.  nat. 

mus.,  vii  (1884),  p.  595.     18H5. 
1898.    iSciunis  doughisii  Allex,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  273.     July  22,  1898. 
Type  locality.  —  Columbia  River. 
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Scinrtis  douglasii  moUipilosiis  (Aadabon  and  Bachman). 

1841.    Sciuru8  moUipilosus   Audubok  and   BACBMANy  Proc. 

aoad.  nat.  sci.  Phila.,  i,  p.  102.    October,  1841. 
1898.    ISciuriis   douglasii    moUipilomis  Allen,   Bull.    Amer. 

mu8.  nat.  hist.,  x,  p.  276.     July  22,  1898. 
Type  locality.  —  Coast  of  northern  California. 

Scinms  douglasii  cascadensis  Allen. 

1898.    Sciuriis   douglasii    cascadensis    Allen,    Bull.    Amer. 

mu8.  nat.  hist.,  x,  p.  277.     July  22, 1898. 
Type  locality.  — Mount  Hood,  Oregon. 

Sciums  douglasii  albolimbatus  Allen. 

1898.  Sciurus   douglasii  alboli)nbatus   Allen,    Bull.    Amer. 
rauB.  nat.  hist.,  x,  p.  453.     November  10,  1898. 

Type  locality.  —  Blue  Canyon,  Placer  County,  California. 

Sciurus  douglasii  meamsi  (Townsend) . 

1897.  Sciurus   hudsonius    tneamsi    Townsend,   Proc.   biol. 
soc.  Washington,  xi,  p.  146.     June  9,  1897. 

1899.  Sciurus  dough t si  meanisi  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  87.    May  9,  1899. 

Type  loc^ality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  about  7000  feet. 

*  Sciurus  fremouti  Audubon  and  Bachman. 

1853.    Sciurus  fremonti  Audubon  and  Bachman,  Quad.  X. 

Amer.,  in,  p.  237. 
1885.    Sciurus  hudsonius  fremonii   True,  Proc.    U.  S.  nat. 

mu8.,  VII  (1884),  p.  595.     1885. 
1890.     Sciurus  frenionti  Merriam,  North  Amer.  fauna,  no.  3, 

p.  48.     September  11,  1S90. 
Type  locality. — 'Rqcky  Mountains,'  probably  in   the  Park 

region  of  central  Colorado. 

Sciurus  fremonti  neomezicanus  Allen. 

1898.  Sciurus  fremo7iti  7ieom€,ricanus  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  x,  p.  291.     July  1>2,  1898. 

Type  locality.  Rayado  Canyon,  Colfax  County,  New  Mexico. 

Sciurus  fremonti  mogollonensis  (Meams) . 

1890.     Sciurus  hudsonius  mogollonensis  Mearns,  Bull.  Amer. 
mus.  nat.  hist.,  ii,  p.  277.     February  21,  1890. 
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1890.     Scinrua  fre$nont%  mogoUonensia  Mebbiah,  N.  Arner. 

fauna,  no.  3,  p.  48.     September  11,  1890. 
Type  locality. — Quaking  Asp  settlement,  summit  of  Mogol- 

lon  Mountains,  Arizona. 

ScinrtiB  fremonti  grahaxnensiB  (Allen). 

1894.     ASciurus  hudsonicus  grahamensis  Allen,  Bull.  Amer. 

mus.  nat.  hist,  vi,  p.  350.     December  7,  1894. 
1898.     Sciurus  fremonti  grahamensis  Allen,    Bull    Amer. 

mus.  nat.  hist.,  x,  p.  292.     July  22,  1898. 
Type  locality. — Graham  Mountains,  Graham  County,  Arizona. 


Subgenus  Abaeosciurus  Nelson.^ 

1899.     Araeoaciiirus  Nelson,   Proc.   Washington   acad.  sci.,  i, 
p.  29.     May  9,  1899.     Type. — Sciurus  oculatus  Peters. 

ScinruB  oculatns  Peters. 

1863.       Sciurus  oculatus  Peters,  Monatsber.  k.  preuss.  Akai 

Wissensch.  Berlin,  p.  653. 
Type  locality. — Mexico,  probably  near  Las  Vigas,  State  of 

Vera  Cruz. 

ScinniB  oculatns  tolucae  Nelson. 

1898.      ASciurus    oculatus    tolucae    Nelson,    Proc.  biol,    soc. 

Washington,  xii,  p.  148.     June  3,  1898. 
Type  locality. — North  slope  of  the  Volcano  of  Toluca,  State 

of  Mexico,  Mexico. 

Sciams  alleni  Nelson. 

1898.     ASciurus  aUeni  Nelson,  Proc.   biol.  soc.  Washington, 

XII,  p.  147.     June  3,  1898. 
Type  locality. — Monterey,  State  of  Nuevo  Leon,  Mexico. 

Sciams  nayaritensis  Allen. 

1890.     Sciurus  7iayaritensis   Allen,    Bull.    Amer.  mus.  nat. 

hist.,  II,  p.  vii,  foot-note.     February,  1890. 
Type    locality.  —  Sierra    Valparaiso,    State    of    Zacatecas, 

Mexico. 

» Rertoed  by  Nelson,  Proc.  Washlajcton  acad.  scl.,  I,  pp.  88-97.    May  9, 1899. 
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Sciums  apache  Allen. 

1893.  Sciuriis  apuche  Allex,  Bull.  Amer.  mus.  nat.  hist.,  v,  p. 
29.      March  16,  1893. 

Type  locality. — Mountains  of  northwestern  Chihuahua  (near 
Bavispe  River  ?) ,  Mexico. 

*  Sciums  arizonensis  Coues. 

1867.     Scinrus  arizonensis  Coues,  Amer.  nat.,  i,  p.  357. 

1885.     Sciums  arizonerisis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  595.     1885. 

Type  locality. — Fort  Whipple,  Yavapi  County,  Arizona. 
Sciurus  arizonensis  huachuca  Allen. 

1894.  Sciurus    arizonensis    hu^ichuca   Allen,   Bull.    Amer. 
mus.  nat.  hist.,  vi,  p.  349.     December  7,  1894. 

Type  locality. — Huachuca  Mountains,  southern  Arizona. 


Subgenus  Parasciukus  Trouessart.^ 

1880.     Parasciurus  Trouessart,  Le  naturaliste,  ii,  no.   37,  p. 
292.     October,  1880.     Type.  —  Sciurus  nif/er  Linnaeus. 

*  Sciurus  ludovicianus  Custis. 

1806.     ASciiirus  ludovicianus  Custis,  Barton's  med.  and  phys. 

journal,  ii,  pt.  ii,  p.  47. 
1885.    Sciurus  nitjer  ludoricianus  True,  Proc.  U.  S.  nat.  mus., 

VII  (18S4),  p.  595.     1885. 
Type  lo(  ality. — Red  River,  Louisiana. 

Sciurus  ludovicianus  limitis  (Baird). 

1855.     Sciurus  limitis  Baird,  Proc.  acad.  nat.  sci.  Phila.,  vii, 

p.  331. 
1896.      Sciurus  htdovicianus  limitis  Bangs,  Proc.   biol.   soc. 

Washington,  x,  p.  149.     December  28,  1896. 
Type  locality. —  Devil's  River,  Valverde  County,  Texas. 

'^^ Sciurus  ludovicianus  neglectus   (Gray). 

1867.     Macroxus  neglectus  Gray,  Ann.  and  mag.    nat.  hist., 
3d  ser.,  xx,  p.  425.    December,  1867. 

» Revised  by  Bangs,  Proc.  bioL  soc.  Washington,  X,  pp.  147-153.    December  29, 1896. 
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1885.     AScinrus  niger  cifiereus  True,  Proc.  U.  S.  uat.  raus.,  vii 

(1884),  p.  595.     1885. 
1896.    /Sciurus  ludomcianu8  vicinus  Bangs,  Proc.  biol.   soc. 

Washington,  x,  p.  150.     December  28,  1896. 
1900.     ASciurua  litdovicianus  neglect\cs    Nelson,    Proc.  biol. 

soc.  Wa8hingtx)ti,  xiii,  p.  170.     October  81,  1900. 
Type  locality. — Wilmington,   Delaware   (see  Nelson,  Proc. 

biol.  soc.  Washington,  xiii,  p.  170.) 

*  ScinniB  niger  Linnaeus. 

1758.     \^Sciuru8\  iiiger  Linnaeus,  Syst.   nat.,  x  ed.,  i,  p.  64. 
1885.     /^ciiirus  iiiger  niger  Tkue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.     1885. 
Type    locality. — Probably    southern    South    Carolina     (the 
name  is  based  on  Catesby's  black  fox  squirrel). 


Subgenus  Guerlinguetus  Gray.* 

1821.  Gtierlingiietus  Gray,  London  med.  repos.,  xv,  p.  304. 
April,  1821.  Type. — Sciitrus  guerlinguetus  GRXY=:jSciuru8  aes- 
tuans  Linnaeus. 

*  Scinms  aestuans  hoffmanni  Peters. 

1863.  Sciurus  aestuans  var.  hoffmanni  Peters,  Monatsber. 
k.  preuss.  Akad.  Wissensch.  Berlin,  p.  654. 

1885.  Sciuru8  a^tuans  rufoniger^  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  595.     1885. 

1899.  Sciurus  aestuan^  hoffnvmni  Nelson,  Proc.  Washing- 
ton acad.  sci.,  i,  p.  98.     May  9,  1899. 

Type  locality.  — Costa  Rica. 

ScinruB  richmondi  Nelson. 

1898.  Sciurus  richmondi  Nelson,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  146.     June  3,  1898. 

Type  locality.  —  Escondido  River,  fifty  miles  above  Blue- 
fields,  Nicaragua. 

*  ScituruB  ▼ariabilis  momliis  Bangs. 

1885.  Sciurus  variabilis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  596.     1885. 

>  RerlMd  by  Nelson,  Proc.  Washing^ton  acad.  sci.,  i,  pp.  98-101.    May  9, 1899. 
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1900.     Sciurus  variabilis  moruhis  Bangs,  Proc.  Xew  England 

zool.  club,  II,  p.  43.     September  20,  1900. 
Type  locality.  —  Loma  del  Leon,  Panama. 


Subgenus  Baiosciurus  Nelson.^ 

1899.     Baiosciurus  Nelson,  Proc.  Washington  acad.  sci.,  i,  p. 
31.     May  9,  1899.     Type. —  Sciurus  deppei  Peters. 

*  Scinms  deppei  Peters. 

1863.     Sciurus   (leppei  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  654. 
1885.      ASciurus   deppei  True,   Proc.    U.    S.   nat.   mus.,  vn. 

(1884),  p.  595.     1885. 
Type  locality.  — Papantla,  State  of  Vera  Cruz,  Mexico. 

Scinms  negligens  Nelson. 

1898.     /Sciurus  tiegligens  Nelson,  Proc.  biol.  soc.    Washing- 
ton, XII,  p.  147.     June  3,  1898. 
Type  locality.  —  Alta  Mira,  State  of  Tamaulipas,  Mexico. 


Subgenus  Microsciurus  Allen. 

1895.     Mlcrosciurus   Allen,  Bull.    Amer.   mus.  nat.   hist.,  vii, 
p.  332.     November  8,  1895.     Tyj)e.  —  Sciurus  alfari  Allen. 


ScinrtiB  alfari  Allen. 

1895.    Sciurus  {Microsciurus)  «{/(^rt  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  333.     November  8,  1895. 
Type  locality.  — Jira6nez,  Costa  Rica. 

» Revised  by  Nelsou,  Proc.  Washington  acad.  sci.,  I,  pp.  101-105.    May  9, 1899. 
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Genus  TAMIAS  Illiger. 

1811.      Tamids   Illiger,    Prodr.   sya.t.   mara,   et  avium,  p.  83. 
Type.  —  Sciuriis  striattis  Linnaeus. 

*  Tamias  Btriatns  (Linnaeus). 

1758.     [Sciurus']  striatus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  64. 
1857.      Tamias  atriatiis  Baird,  11th  Smithsonian  report,  p.  55. 

1885.  Tamuis  striatus  True,   Proc.    IT.    S.    nat.    mus.,    vii 
(1884),  p.  593.     1885. 

Type  locality.  —  Southeastern  United  States. 

Taxnias  striatus  grisens  Mearns. 

1891.      Tamias  striatus  griseus  Mearns,  Bull.   Amer.  mus. 

nat.  hist,  iii,  p.  231.     June  5,  1891. 
Type  locality. —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Tamias  striatus  lysteri  (Richardson). 

1829.     Sciurus  {Tamias)  lysteri  Richardson,  Fauna  Boreali- 
Americana,  i,  p.  181.   ' 

1886.  Tamias  striatus  lysteri  Merriam,  Araer.   nat.,  xx,  p. 
242.     March,  1886. 

Type  locality.  — Penetanguishene,  Georgian  Bay,   Ontario, 
Canada. 

Taxnias  striatus  venustus  Bangs. 

1896.       Tamias    striatus    venustus   Bangs,    Proc.   biol.    soc. 

Washington,  x,  p.  137.     December  28,  1896. 
Type  locality.  —  Stilwell,  Boston  Mts.,  Indian  Territory. 


Genus  EUTAMIAS  Trouessart.* 

1880.  ExUamias  Trouessart,  Catal.  mam.  viv.  et  foss.,  ron- 
geurs, p.  86.     Type.  —  Sciurus  striatum  asiatiacs  Gmelin. 

See  Allen,  Abstract  proc.  Linn.  soc.  New  York,  1893-1894,  p.  42, 
July  20,  1894. 

1  A  reriew  of  the  American  species  of  this  genu*  was  published  by  AUen  in  1890  (BuU. 
Amer.  mus.  nat.  hist.,  iii,  pp.  45-116,  June,  1890),  but  so  many  new  formB  hare  been 
described  since  then  that  the  paper  is  no  longer  a  fair  presentation  of  the  subject. 
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Eutamias  alpiniis  (Merriam) . 

1893.  Tamias  alpinus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VIII,  p.  137.     December  28,  1893. 

1897.  Eutamias  aljnnus  Merriam,  Proc.  biol.  eoc.  Washing- 
ton, XI,  p.  191.     July  1,  1897. 

Type  locality.  —  Big  Cottonwood  Meadows,  just  south  of  Mt. 
Whitney,  Tulare  County,  California.     Altitude,  10,000  feet. 

Eutamias  amoenus  (Allen). 

1890.      Tamias  amoettus  Allex,  Bull.  Araer.  raus.  nat.  hist., 

Ill,  p.  90.     June,  1890. 
1897.     E[ttta7inas'\  atnoenus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1S97. 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

Eutamias  bulleri  (Allen). 

1889.  Tamias  as i at Icf IS  hnlleri  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  173.     October  21,  1889. 

Type  locality.  —  Sierra  de  Valparaiso,  State  of  Zacatecas, 
Mexico. 

Eutamias  caUipeplus  (Merriam). 

1893.  Tamias  calUpejtlits  Merriam,  Proc.  biol.  soc.  Wash- 
ington, viii,  p.  136.     December  28,  1893. 

1897.  E[f(tamias]  callipejdtfs  Merriam,  Proc.  biol.  soc. 
Washington,  xi,  p.  191.     July  1,  1897. 

Type  locality. —  Mount  Pinos,  Ventura  County,  California. 

Eutamias  caniceps  Osgood. 

1900.     Eutamias  canUieps  Osgood,  North  Amer.  fauna,  no. 

19,  p.  28.     October  6,  1900. 
Type  locality. —  Lake  Lebarge,  Yukon,  Canada. 

Eutamias  caurinus  Merriam. 

1898.  Eutamias  caurinus  Merriam,  Proc.  acad.  nat.  sci. 
Phila.,  p.  352.     October  4,  1898. 

Type  locality.  —  Timber-line,  near  head  of  Soleduc  River, 
Olympic  Mountains,  Clallam  County,  Washington. 

Eutamias  cinereicollis  (Allen). 

1890.  Taynias  cinereifjollis  Allex,  Bull.  Amer.  mus.  nat. 
hist.,  Ill,  p.  94.     June,  1890. 

Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona. 
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*  Eutamias  dorsalis  (Baird) . 

1855.  Taniias  dorsalis  BiiiRD,  Proc.  acad.  nat.  sci.  Phila., 
vn,  p.  332.     April,  1855. 

1885.  Tamias  asiaticiis  dorsalis  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  593.     1885. 

1897.  ^[utamias]  dorsalis  Merkiam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  210.     July  1,  1897. 

Type  locality.  —  Fort  Webster,  lat  32°  47',  long.  108°  4', 
Grant  County,  New  Mexico. 

XfUtamias  dorsalis  utahensis  Merriam. 

1897.     Eutatnias  dorsalis  ntahensis  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  210.     July  1,  1897. 
Type  locality.  —  Ogden,  Weber  County^  Utah. 

Eutamias  frater  (Allen). 

1890.  Taniias  frater  Allen,  Bull.  Amer.  mus.  nat.  hist.,  iii, 
p.  88.     June,  1890. 

1897.  jE'[M^a?/?m«] /ra^er  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  192.     July  1,  1897. 

T\'pe  locality.  —  Donner,  Placer  County,  California. 

Eutamias  hindsi  (Gray) . 

1842.      Tamias  hindei  (typ.  err.   for  hindsi)   Gray,  Ann.  and 

mag.  nat.  hist.,  x,  p.  264.     December,  1842. 
1897.     E\^Uaniias'\  hindsi  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  194.     July  1,  1897. 
Type  locality.  —  Near  San  Francisco,  California. 

Eutamias  macrorhabdotes  (Merriam) . 

1886.  Tamias  macrorhabdotes  Merriam,  Proc.  biol.  soc. 
Washington,  in,  p.  25.     January  27,  1886. 

Type  locality.  —  Nicasio,  Marin  County,  California. 
Recognized  as  distinct   by  Allen   (Bull.   Amer.  mus.  nat.  hist.. 
Ill,  p.  78,  June,  1900),  but  regarded  as  identical  with  U.  qtfadrimac- 
tdatus  by  Merriam  (Proc.  biol.  soc.  Washington,  xi,  p.  203,*July 
1,1897). 

Eutamias  merriami  (Allen). 

1889-  Tamias  asiaticiis  merriami  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  ii,  p.  176.     October  21,  1889. 
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1897.   £[^uta7nia8]  merriami  Mekriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1897. 
Type  locality.  —  San  Bernardino  Mountains,  California. 

*  Etitamias  ni^niip^ff  (Bachraan) . 

1839.      Tamias   minimus    Bachmax,   Journ.   acad.   nat.    sci. 

Phila.,  VIII,  pt.  I,  p.  71. 
1885.    Tamias  asiaticus  pallichis  True,  Proc.  U.  S.  nat.  mus.^ 

VII  (1884),  p.  593.     1885. 
1890.    Taming  minimm  Allen,  Bull.  Amer.  mus.  nat.  hist.,^ 

Ill,  p.  110.    June,  1890. 
Type   locality.  —  Near  Green  River  City,   Wyoming    (see 

Allen,  Bull.  Amer.  mus.  nat.  hist.,  in,  p.  112,  June,  1890). 

Eutamias  minimiis  consobriniis  (Allen). 

1890.      Tamias   minimus   consobrimts    Allen,    Bull.    Amer. 

mus.  nat.  hist.,  iii,  p.  112.     June,  1890. 
Type  LOCALITY.  —  Wahsatch  foot-hills,  near  Salt  Lake  City, 

Utah. 

Eutamias  minimiis  melanurus  (Merriam) . 

1890.      Tamias  minimas  melanurus  Merriam,  North  Amer. 

fauna,  no.  4,  p.  22.     October  8,  1890. 
Type  locality.  — West  side  of  Snake  River,  near  Blackfoot,. 
Bingham  County,  Idaho. 
Regarded  by  Merriam   (N.  Amer.  fauna,  no.  5,  p.  46,  July  30, 
1891)  as  a  moulting  phase  of  E.  minimus  pictus, 

Eutamias  minimus  pictus  (Allen). 

1890.      Tamias  minimus  inctus  Allen,  Bull.  Amer.  mus.  nat. 

hist..  Ill,  p.  115.     June,  1890. 
Type  locality.  —  Kelton,  Boxelder  County,  Utah. 
Regarded  by  Merriam  (Proc.  biol.  soc.  Washington,  xi,  pp.  190,. 
191,  194,  July  1,  1897)  as  a  distinct  species. 

Eutamias  obscurus  (Allen). 

1890.      Tamias  ohscurics  Allen,  Bull.  Amer.  mus.  nat.  hist.,. 

HI,  p.  70.     June,  1890. 
Type  locality. —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia,  Mexico. 

Eutamias  oreocetes  Merriam. 

1897.     Eulamias  oreocetes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  207.     July  1,  1897. 
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Type  locality.  —  Near  Summit,  Teton  Mountains,  Teton 
County,  Montana. 

Entamias  palmer!  Merriam. 

1897.  Eutamias  palmeri  Merriam,  Froc.  biol.  soc.  Washing- 
ton, XI,  p.  208.     July  1,  1897. 

Type  locality. —  Charleston  Peak,  Lincoln  County,  Nevada. 
Altitude,  8000  feet. 

Eutamias  panamintiims  (Menian^). 

1893.      Tamias    panarnintinua    Merriam,    Proc.    biol.   soc. 

Washington,  viii,  p.  134.     December  28,  1893. 
1897.     ^[lUamicLs]  panamintinus  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  191.     July  1,  1897. 
Type    locality.  —  Johnson    Canyon,    Panaraint    Mountains, 

Inyo  County,  California. 

XSntamias  price!  (Allen). 

1895.     Tamias  pricei  Allen,  Bull.  Amer.  raus.  nat.  hist.,  vii, 

p.  383.     November  8,  1895. 
Type  locality.  —  Portola,  San  Mateo  County,  California. 
Regarded  by  Merriam    (Proc.  biol.  soc.  Washington,  xi,  p.  197, 
July  1,  1897)  as  a  form  of  E,  merriami  too  slightly  differentiated 
to  require  a  name. 

XSntamias  quadrimaculatiiB  (Gray) . 

1867.     Tamias  quadrimacxdatus  Gray,  Ann.  and  mag.  nat. 

hist.  3d  ser.,  xx,  p.  435. 
1897.     E[utamia8]  quadrimactdatus  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  191.     July  1,  1897. 
Type  locality.  —  Michigan  Bluff,  Placer  County,  California. 

*  Entaxnlas  quadrivittatns  (Say). 

1823.     Sciurits  quadrivittatus  Say,  Long's  exped.  to  Rocky 

Mts.,  II,  p.  45. 
1885.      Tafnias    amatictis   qiiadrivittatua  True,  Proc.  U.   S. 

nat.  mus.,  vii  (1884),  p.  593.     1885. 
Type  locality.  —  "  In  Colorado,  on  the  Arkansas  River,  near 

where   it  breaks   through  the   foot-hills"   (see  Allen,  Bull. 

Amer.  mus.  nat.  hist,  iii,  p.  98,  June,  1890). 
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Eutamias  quadrivittatns  affinis  (Allen)  . 

1890.     Tamias  quadrivittatHS  affinis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  103.     June,  1890. 
Type  locality.  —  Ashcroft,  British  Columbia,  Canada. 
Regarded  by  Merriara  (Proc.  biol.  soc.  Washington,  xi,  p.  208, 
July  1,  1897)  as  a  distinct  species. 

*  Eutamias  quadrivittatns  borealis  (Allen). 

1877.      Tamias  asiatiais  borealis  Allen,  Monogr.  N.  Amer. 

rodentia,  p.  793.     August,  1877. 
1885.     Tajuias  asiaticus  horealis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  593.     1885. 
Type  locality.  —  Fort  Liard,  Mackenzie,  Canada  (see  Allen, 

Bull.  Amer.  raus.  nat.  hist.,  iii,  p.  109,  June,  1890). 

Eutamias  quadrivittatus  f eliz  (Rhoads) . 

1895.      l^aniias  qiiadrivittatus  /<?/#>  Rhoads,  Araer.  nat.,  xxix, 

p.  941.     October,  1895. 
Type   locality.  —  Mount  Baker   Range,    British   Columbia, 
Canada.     Altitude,  7000  feet. 

Eutamias  quadrivittatus  gracilis  (Allen). 

1890.      Tamias   qiiadrivittatus  gracilis   Allen,   Bull.   Amer. 

mus.  nat.  hist.,  iii,  p.  99.     June,  1890. 
Type  locality.  —  San  Pedro,  Socorro  County,  New  Mexico. 

Eutamias  quadrivittatus  luteiventris  (Allen) . 

1890.      Tam,ias  quadrivittatus  luteiventris  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  in,  p.  101.     June,  1890. 
Type  locality.  —  Chief  Mountain  Lake,  northwestern  Mon- 
tana. 

Eutamias  quadrivittatus  neglectus  (Allen). 

1890.     Tamias  quadrivittatus  neghctus  Allen,  Bull.  Amer. 

mus.  nat.  hist,  iii,  p.  106.     June,  1890. 
Type  locality.  —  Eastern  shore  of  Lake  Superior,  Ontario, 
Canada. 

Eutamias  senez  (Allen) . 

1890.  Tamias  senex  Allen,  Bull.  Amer.  mus.  nat.  hist.,  iii, 
p.  83.     June,  1890. 

1897.  £J[utamtas]  senex  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  191.     July  1,  1897. 
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Type  locality.  —  Summit  of  Donner  Pass,  Placer  County, 
California. 

Entamias  speciosus  (Merriam). 

1890.  Tamins  speciosus  Merriam,  Bull.  Anier.  mus.  nat. 
hist.,  Ill,  p.  86.     June,  1890. 

1897.  E\_titamias']  sj/eciosffs  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1897. 

Type  locality.  —  San  Bernardino  Mountains,  San  Bernardino 
County,  California. 

Entamias  speciosus  inyoensis  Merriam. 

1897.     £Jutamias   sjMciostis    inyoensis   Merriam,    Proc.  biol. 

soc.  Washington,  xi,  p.  208.     July  1,  1897. 
Type  locality.  —  White  Mountains,  Inyo  County,  California. 

*  Entamias  townsendii  (Bachman) . 

1839.      Tamias  townsendii  Bachman,  Journ.   acad.   nat.   sci. 

Phila.,  VIII,  pt.  I,  p.  68. 
1885.      Tamias  asiaticns  townsendi  True,    Proc.  U.   S.  nat. 

mus.,  VII  (1884),  p.  593.     1885. 
1897.     E\^iUamia8']    townsendii    Merriam,    Proc.    biol.  soc. 

Washington,  xi,  p.  192.    July  1,  1897. 
Type  locality.  —  Lower  Columbia  River,  Oregon. 

Entamias  townsendii  ochrogenys  Mernam. 

1897.      Eutamids  townsendii  ochrogenys  Merriam,  Proc.  biol. 

soc.  Washington,  xi,  pp.  195,  206.     July  1,  1897. 
Type   locality.  —  Mendocino,  Mendocino  County,  California. 

Entamias  umbrinns  (Allen). 

1890.      Tamias  umhrinus  Allen,  Bull.  Amer.  mus.   nat.  hist., 

Ill,  p.  96.     June,  1890. 
Type    locality.  —  Uinta   Mountains,    south  of  Ft.   Bridger, 

Sweetwater  County,  Wyoming. 


Digitized  by 


Google 


46        PROCEEDINGS:  BOSTON  SOCIETY  NATURAL  fflSTORY. 

Genus  SPERMOPHILnS  Cuvier.' 

1825.    Spermophilus  Cuvieb.  Dents  des  mamm.,  p.  160.  Type. 
—  Mu8  citellus  Linnaeus. 


*  Spermophilus  annolatus  Audubon  and  Bachman. 

1842.     Spermophilus    anyiulatiis    Audubon    and    Bachmax, 

Journ.  aead.  nat.  sci.  Phila.,  viii,  pt.  ii,  p.  319. 
18S5.    Spermophilus  annulatics  True,  Proc.  U.  S.  nat.  raus., 

VII  (1884),  p.  595.     1885. 
Type  locality. — Unknown ;  probably  in  western  Mexico. 

Spermophilus  armatus  Kennicott. 

1863.     Spermo})hilus  armatm  Kennicott,  Proc.  acad.  nat.  sci. 

Phila.,  p.  158. 
1891.    SjyermojMlus  arjnatus  Merriam,  North  Amer.   fauna, 

no.  5,  p.  38.     July  30,  1891. 
Type  locality. — Foot-hills  of  the  Uinta  Mountains,  near  Fort 

Bridger,  Sweetwater  County,  Wyoming. 

Spermophilus  barrowensis  Merriam. 

1900.     Sperm>ophilus  barrowensis  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  19.     March  14,  1900. 
Type  locality. — Point  Barrow,  Alaska. 

Spermophilus  beldingi  Merriam. 

1888.     Spermophilus  bel(lin<fi  Merriam,  Ann.  New  York  acad. 

sci.,  IV,  p.  317.     December  28,  1888. 
Type  locality. — Donner,  Placer  County,  California. 


»In  this  penus  the  following  subgenera  have  been  recently  \x»ei\:.Oto8permophUus 
Brandt  (Bull.  fla»s.  phys.-niath.  dc  lacad.  imp.  des  sci.  de  St.  Petersbourg,  ii,  p.  37s) 
1&49),  for  S.  {/rammunts  and  its  allies:  Ammosprnnoi>ltih(s  Merriam  (Proc.  bid.  see. 
Washington,  vii,  j).  27,  April  13,  1893),  for  .s'  lencunis  Uype)  and  related  species; 
Xerospenrwphilus  Merriam  (I'roc.  biol.  soc.  Washington,  vii,  p.  27,  April  13, 1893),  for 
S.  wio/tare/w/s  (type)  and  the  allied  species  of  the  ttplfosoma  group;  CaUospennophUus 
Merriam  (Proc.  biol.  soc.  Washington,  xi,  p.  189,  July  1,  1S77),  for  S.  lateralis-,  and 
Ictidoynijft  Allen  (^Monogr.  N.  Amer.  rodentia,  i>.  821,  August,  1877),  for  S.  tridecem- 
liiieatus  (see  Merriam.  Science,  n.  s.,  II,  p.  418.  September  27, 1885).  As  but  one  attempt 
(Trouessart,  Cat.  mamm.,  pt.  ii,  pj).  433-441,  1897),  has  been  made  to  assign  the  various 
North  American  forms  to  their  respective  subgenera,  and  that  probably  without  a 
study  of  the  group,  it  seems  best  to  arrange  the  species  alphabetically. 


Digitized  by 


Google 


MILLER  AND  REHN  :   NORTH  AMERICAN  MAMMALS.         47 

Spenuophilns  beringensis  Merbiam. 

1900.     Spermophiltcs  beringensis  Merriam,  Proc.  Washington 

acad.  sci.,  ii,  p.  20.     March  14,  1900. 
Type  locality. — Cape  Lisboarne  (Coal  Veins),  Alaska. 

Spenuophiliis  bemardiniis  Memam. 

1893.  Spermophihis  chrysodeirus  brevicaudus  Merriam,  Proc. 
biol.  soc.  Washington,  viii,  p.  134.  December  28,  1893 
(not  of  Brandt,  1844). 

1898.  t^pennophiliis  {Callosjyermophilus)  beriiardinus  Mer- 
riam, Science,  n.  s.,  viii,  p.  782.     December  2,  1898. 

Type  locality. —  San  Bernardino  Peak,  San  Bernardino  County, 
California. 

Spermophilus  canescens  Merriam. 

1890.     S])ermoj}hUus  canescens  Merriam,   N.  Amer.    fauna, 

no.  4,  p.  38.     October  8,  1890. 
Type  locality. — Wilcox,  Cochise  County,  Arizona. 

Spermophilus  castannnis  (Merriam). 

1890.  TamicLS  castanurus  Merriam,  N.  Amer.  fauna,  no. 
4,  p.  19.     October  8,  1890. 

1892.  \^8permophihis']  castanuriis  Merriam  Proc.  biol.  soc. 
Washington  vii,  p.  25.     April  13,  1892. 

Type  locality.  —  Park  City,  Wahsatch  Mountains,  Summit 
County,  Utah.     Altitude,  7000  feet. 

Spemiophilus  chrysodeims  (Merriam). 

1890.  Tamias  chrysodfiirus  Merriam,  N.  Amer.  fauna,  no. 
4,  p.  19.     October  8,  1890. 

1893.  S[permo2yhilus'\  chrysodeirus  Merriam,  Proc.  biol.  soc. 
Washington,  viii,  p.  134.     December  28,  1893. 

Type  locality. — Fort  Klamath,  Klamath  County,  Oregon. 

Spermophilus  cinerascens  (Merriam). 

1890.      Tamias  cinerascens  Merriam,   N.  Amer.  fauna,  no.  4, 

p.  20.    October  8,  1890. 
1892.     Spermophilus  cinerascens  Merriam,   Proc.    biol.   soc, 

Washington,  vii,  p.  25.     April  13,  1892. 
Type  locality. —  Helena,  Lewis  and  Clarke  County,  Montana. 

Altitude,  4500  feet. 
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^  Spermophilus  columbianus  (Ord). 

1815.     Arctomys  columbia^ius  Ord,  Guthrie's  geography,  2d 

Am.  ed.,  ii,  p.  292.     Described  on  page  303. 
1885.    Spermophilus    empetra    erythrofflutcieus    True,    Proc. 

U.  S.  nat.  raus.,  vii  (1884),  p.  594.   1885. 
1891.    Spermophihis    columbianus    Merriam,    North    Amer. 

fauna,  no.  5,  p.  39.     July  30, 1891. 
Type  locality. —  Camas  prairie   between   the   forks   of  the 

Clearwater  and  Kooskooskie,  about  forty  miles  from  Moscow, 

Lincoln  County,  Washington   (see    Merriam,  North  Amer. 

fauna,  no.  5,  p.  41,  July  30,  1891). 

Spermophilus  cryptospilotns  IVIerriam. 

1890.  Sj>ermophllus     cryptospilotus     Merriam,     N.    Amer. 
fauna,  no.  3,  p.  57.     September  11,  1890. 

Type  locality.  —  Tenebito  Wash,  Painted  Desert,  Coconino 
County,  Arizona. 

^Spermophilus  elegans  Kennicott. 

1863.     Spermoph ilu^    deyan s   Ke nxicott,  Proc.    oc'.d , y .  x^t 

sci.  Phila.,  p.  158. 
1885.    Sperynophilus  richanhoni  tow)ise?uh' TRVK.TttOc.  IT.  S. 

nat.    mus.,  vii   (1884),  p.    594.    1885.     (Not  aS*.  towtisendi 

Bachman,  1S39.) 

1891.  Speriiwphilus  eUijuns  Merriam,   North  Amer.   fauna, 
no.  5,  p.  39.     July  30,  1891. 

Type  locality. — Fort  Bridger,  Sweetwater  County,  Wyoming. 

*  Spermophilus  empetra  (Pallas). 

1778.     Mus  empetra  Pallas,  Nov.  sp.  quadr.  glir.  ord.,  p.  74. 
1877.     SperinophUus    empetra   Allex,    Monogr.    N.    Amer. 

rodentia,  p.  839.     August,  1877. 
1885.    Spennophllus  empetra  em}>etra  True,  Proc.  U.  S.  nat. 

mus.,  vii  (18S4),  p.  594.     18S5. 
Type  locality. —  Banks  of  the  Mackenzie  River,  Canada. 

*  Spermophilus  empetra  kodiacensis  Allen. 

1874.    Spermophilus  parnji   var.    kodiacensis   Allen,    Proc 

Boston  soc.  nat.  hist.,  xvi,  p.  292. 
1877.    Spermophilus  empetra  var.  kodiacensis  Allen,  Monogr. 

N.  Amer.  rodentia,  p.  839.     August,  1877. 


Digitized  by 


Google 


MILLER  AND  REHN:   NORTH  AMERICAN  MAMMALS.         49 

1885.    fSpemiophUiis  empetra  kodiacensis  Truk,  Proc.  U.  S. 

nat.  muB.,  vii  (1884),  p.  594.     1885. 
Type  locality.  —  Kadiak  Island,  Alaska. 

SpermophiluB  empetra  phaeognathu8  (Richardson). 

1829.    Arctomys  parryi  var.  phieognatha  Richardson,  Fauna 

Boreali-Americana,  i,  p.  161. 
1898.    Spermophilus     empetra    phaeoynathis    Allen,    Bull. 

Amer.  mus.  nat.  hist,  x,  p.  454.     November  10,  1898. 
Type  locality.  —  Hudson  Bay. 

Spermophiliis  empetra  plesiu8  Osgood. 

1900.  SpermophiluB  empetra  plesius  Osgood,  North  Amer. 
fauna,  no.  19,  p.  29.    October  6,  1900. 

Type  locality. —  Bennett  City,  head  of  Lake  Bennett,  Brit- 
ish Columbia,  Canada. 

^SpeimophiluB  franklinii  (Sabine). 

*822.    Arctomys  frntMinii  Sabine,  Trans.  Linn,   soc,  xiii> 

.,;4).^87. 

1  S'i7.  SpermophUua  franklini  Lesson,  Man.  de  mammalogie, 
p.  244. 

1885.  Spermophilus  franklini  True,  Proc.  U.  S.  nat.  mus., 
VII  (lHH4),p.  594.    1885. 

Type  locality. —  Vicinity  of  Cumberland  House,  Saskatche- 
wan, Canada. 

*  Spermophilus  grammums  (Say) . 

1823.  S\ciuru8]  grammar  us  Say,  Long's  exped.  Rocky  Moun- 
tains, II,  p.  72. 

1844.  Sj/ermophilus  grammurus  Brandt,  Bull.  acad.  imp. 
sci.,  St.  Petersbourg,  it,  p.  880. 

1SS5.  Sperm(t}fhilH8  grummurns  grttmmurus  True,  Proc. 
U.  S.  nat.  mus.,  vii  (1884),  p.  594.    1885. 

Type  locality.  —  In  Colorado,  on  the  Arkansas  River,  at  its 
exit  from  the  Rocky  Mountains. 

SpermophiluB  grammurus  atricapiUuB  Bryant. 

1889.    Spermophilus  grammurus   atricapillus   Bryant,  Proc. 

California  acad.  sci.,  2d  ser.,  ii,  p.  26.     June  20,  1889. 
Type  locality.  —  Comondu,  Lower  California,  Mexico. 
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*Spenuopliiliui  grammuruB  beechejri  (RichardsoD). 

1829.   Arctomys  (Spennophilus)  beecheyi  Ricuardsox,  Fauna 

Boreali-Araericana,  i,  p.  170. 
1874.    Sperrnophilns  grammxirua   var.  beecheyi  Allen,  Proc. 

Boston  80C.  nat.  hist.,  xvi,  p.  293. 
1885.    Spermophihis  grarnmuru^  beecheyi  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  594.     1S85. 
Type    locality.  — "  Neighborhood    of    San    Francisco    and 
Monterey,  California." 
Regarded  by  Merriam  (Proc.  biol.  soc.  Washington,  viii,  p.  133, 
December  28,  1893)  as  a  distinct  specieH. 

SpermophiluB  grammums  bucklejri   (Slack). 

1861.    Spertnophilus   buckleyi   Slack,    Proc.   acad.    nat.    sci. 

Phila.,  p.  314. 
1896.      Spertnophilus     grarnmt(ru8    buckleyi    Allen,      Bull. 

Araer.  mus.  nat.  hist.,  viii,  p.  67.     April  22,  1896. 
Type  locality.  —  Packsaddle  Mountain,  Llano  County,  Texas. 

Spermophiliui  grammunus  couchii  (Baird). 

1855.   Si)ermophilu8  couchii  Baird,  Proc.  acad.  nat.  sci.  Phila., 

p.  332. 
1896.    S[permophilu8\  granwinrus  couchii  Allk^^  Bull.  Amer. 

mus.  nat.  hist.,  viii,  p.  68.     April  22,  1896. 
Type  lo(?ality. —  Santa  Catarina,  State  of  Nueva  Leon,  Mexico. 

* Spermophilus  grammuruB  douglasii  (Richardson). 

1 829.    Arctornys  (  Sjyermophilus)  dougUisii  Richardson,  Fauna 

Bo  reali- American  a,  i,  p.  172. 
1874.    Spermophilus  gratmnurus   var.  douglassi  Allen,  Proc. 

Boston  soc.  nat.  hist.,  xvi,  p.  293. 
1885.    Spermophilus  grammums  douglassi  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  594.     1885. 
Type  locality.  —  Banks  of  the  Columbia  River,  Oregon. 

Spermophilus  grammums  fisheri  (Merriam). 

1893.  Spermoi^hilus  beecheyi  Jisheri  Merriam,  Proc.  biol.  soc. 
Washington,  viii,  p.  133.     December  28,  1893. 

1894.  Spermophilus  grammur us  Jisheri  Allen,  Abstract  proc. 
Linn.  soc.    New  York,  1893-1894,  p.  41.     July  20,    1894. 

Type  locality. —  Kern  Valley,  twenty-five  miles  above  Kem- 
ville,  Tulare  County,  California. 
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*  Spennophiliui  harrisii  Audubon  and  Bachman. 

1854.    Spermophilus  harriaii  Audubon  and  Bachman,  Quadr. 

N.  Amer.,  iii,  p.  267. 
1885.    Taniias   harrisi    True,   Proc.   U.    S.   nat.    mus.,   vii 

(1884),  p.  594.     1885. 
Type     locality.  —  Unknown    (see   Merriam,    North  Amer. 

fauna,  no.  2,  pp.  19-20,  October  30,  1889). 

Spermophiliui  harriaii  sazicola  Mearns. 

1896.  SpermophiluB  harrisii  saxicolus  Meabns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  2.  March  25, 1896.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xviii,  p.  444.  May  28,  1896.) 
Type  locality. —  Tinajas  Altas,  Gila  Mountains,  Yuma  County, 
Arizona. 

Spermophilus  intarpres  (Merriam). 

1890.  Tamtas  interpres  Merriam,  North  Amer.  fauna,  no.  4, 
p.  21.     October  8,  1890. 

1892.  Spermophilus  interpres  Bryant,  Zoe,  iii,  p.  208.  Octo- 
ber, 1892. 

Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

* Sparmophilua  lataralia  (Say). 

182^.  S[ciuru^']  lateralis  Say,  Long's  exped.  Rocky  Moun- 
tains, II,  p.  46. 

1843.  Sp[ermophilus]  Uiteralis  Wagnkr,  Schreber's  Saug- 
thiere,  Suppl.,  iii,  p.  252.  • 

1885.  Ihmias  Uiteralis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  593.     1885. 

Type  locality. — Near  the  source  of  the  Arkansas  River, 
Colorado. 

Sparmophilua  lateralia  aatnratua  (Rhoads). 

1895.    Tainias  lateralis  saturatus  Rhoads,  Proc.  acad.  nat.  sci. 

Phila.,  p.  43.     April  9,  1895. 
Type  locality. —  Lake  Kichelos,  Kittitas  County,  Washington. 

Sparmophilua  laucuma  (Merriam) . 

1889.    Tamias  leucurus  Merriam,  North  Amer.  fauna,  no.  2, 

p.  20.     October  30,  1889. 
1892.    Spermophilus  leucurus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VII,  p.  27.     April  13, 1892. 
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Type  locality. —  San  Gorgonio  Pass,  Riverside  County, 
California. 

Spermophiliui  leucums  cinnamomeu8  (Merriam). 

1890.  Tamiaa  leucuriis  cinnarnometis  Merbiam,  North  Amer. 
fauna,  no.  3,  p.  52.     September  11,  1890. 

1892.  S2)ennophilu8  leucunis  chutaniomeus  Bryant,  Zoe,  ni, 
p.  208.     October,  1892. 

Type  locality.  —  Echo  Cliffs,  Painted  Desert,  Coconino 
County,  Arizona. 

SpenuophiluB  leucnr^s  peninsnlae  (Allen). 

1893.  Tamias  leucurus  peninsidae  Allen,  Bull.  Amer.  mus. 
nat.  hi8t.,.v,  p.  197.    August  18,  1893. 

1897.    [^tSpermophtlus]  leucurua  penhistdae  Trouessart,  Catal. 

mamm.,  pt.  ii,  p.  434. 
Type  locality.  —  San  Telmo,  Lower  California,  Mexico. 

*  SpenuophiluB  mexicauuB  (Erxleben) . 

1777.     [SciHrus]  mexicamis  Erxleben,  Syst.  regni  anim.,  i, 

p.  428. 
1843.    Spermophilus    mexicanua  Wagner,  Schreber's   Saug- 

^  thiere,  Suppl.,  iii,  p.  250. 
1885.    S[^permophilu8]  mexicanus  True,  Proc.  U.  S.  nat.  mus., 

vii  (1884),  p.  594.     1885. 
Type  locality  . —  South-central  Mexico.^ 

Spermophilus  mexicauus  parvideus  Mearns. 

1896.  Spermophilus  mexicanus  parvideus  Mearns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  1.  March  25,  1896.  (Reprint:  Proc. 
XJ.  S.  nat.  mus.,  xviii,  p.  443.     May  23,  1896.) 

Type  locality. —  Fort  Clark,  Kinney  County,  Texas. 

SpenuophiluB  mohaveusis  Merriam. 

1889.     Spermophilus    mohavensis    Merriam,    North    Amer. 

fauna,  no.  2,  p.  15.     October  30,  1889. 
Type   locality.  —  Mohave   River,    San  Bernardino  County, 

California. 

^The  name  Sciurtts  mexicantis  wslb  restricted  by  Lichtenstein  (Darstellung  neuer 
Oder  wenig  bekannter  Ssiugethiere,  text  accompanying  pi.  xxxi,  1827-1834)  to  the 
animal  occurring  at  Toluca,  Mexico.  See  Mearns,  Proc.  U.  S.  nat.  mus.,  xviii,  p.  443, 
May  23, 1896. 
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Spennophilu8  mollis  Kennicott. 

1863.     /SperfHophilus  mollis  Kennicott,  Proc.  acad.  nat.  sci. 

Phila.,p.  158. 
1885.    SpemiophilHs  mollis  Tkue,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  594.     1885. 
Type    locality.  —  Camp    Floyd,    near    Fairfield,    Wasatch 

County,  Utah. 

Sphennophiliui  mollis  caniui  Merriam. 

1898.     SpermophUiiS  mollis   canus  Mbbriah,   Proc.  biol.   soc. 
Waahuigton,  xii,  p.  70.     March  24,  1898. 
Type  locality.  —  Antelope,  Wasco  County,  Oregon. 

SpermophiluB  mollis  stapheiiBi  Merriam. 

1898.      JSpermophiliis  mollis  stephensi  Mbbbiah,  Proc.   biol. 

80C.  Washington,  xii,  p.  69.     March  24,  1898. 
Type  locality.  —  Queen  Station,  near  head  of  Owen's  Valley, 
Esmeralda  County,  Nevada. 

SpermophiluB  mollis  yakimensis  Merriam. 

1898.     Spermophilus  mollis  yakimensis  Mebriah,  Proc,  biol. 

soc.  Washington,  xn,  p.  70.    March  24,  1898. 
Type  locality. —  Mabton,  Yakima  County,  Washington. 

Spermophilus  neglectus  Merriam. 
1889.     Spermophilus  neglectus  Mbbbiah,  North  Amer.   fauna, 
no.  2,  p.  17.    October  30,  1889. 
Type  locality.  —  Dolan's  Spring,  Mohave  County,  Arizona. 

Spermophilus  nelsoni  Merriam. 

1893.  /Spermophilus  nelso7ii^  Mbbbiam,  Proc.  biol.  soc.  Wash- 
ington, Till,  p.  129.    December  28,  1893. 

Type  locality. —  Tipton,  San  Joaquin  Valley,  Tulare  County, 
California. 

*  Spermophilus  obsoletus  Kennicott. 

1863.     Spermophilus  obsoletus  Kennicott,  Proc.  acad.   nat. 

sci.  Phila.,  p.  157. 
1885.    Spermophilus  obsoletus  Tbue,  Proc.   U.  S.  nat.  raus., 

VII  (1884),  p.  594.     1885. 
Type  locality.  ^-  Extreme  western  Nebraska. 
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Spermophiliui  oregonus  Merriam. 

1898.     Spermophilus    oregontis    Merriam,    Proc.    biol.    soc. 

Washington,  xii,  p.  69.     March  24,  1898. 
Type  locality. —  Swan  Lake  Valley,  Klamath  Basin,  Oregon. 

Spermophilus  osgoodi  Merriam. 

1900.     Spertnophilus   osf/oodi  Merriam,   Proc.    Washington 

acad.  sci.,  ii,  p.  18.     March  14,  1900. 
Type  locality.  —  Fort  Yukon,  Alaska. 

Spenuophilus  perotansis  Merriam. 

1893.     Spermophilus  perotensis    ^Ierriam,  Proc.   biol.    soc. 

Washington,  viii,  p.  131.     December  28,  1893. 
Type  locality.  —  Perote,  State  of  Vera  Cruz,  Mexico. 

*  Spermophiliui  richardsonii  (Sabine) . 

1822.     Arctomys  richardsonii  Sabine,  Trans.  Linn,  soc,  xiii, 

p.  589. 
1845.     Spermophilus  richardsonii  Audubon  and  Bachman, 

Quadr.  N.  Amer.,  i,  p.  377. 
1885.     Spermophilus  richardtoni   richardsoni    True,    Proc., 

U.  S.  nat.  mus.,  vii  (1884),  p.  594.     1885. 
Type  locality.  —  Carlton  House,  Saskatchewan,  Canada. 

Spenuophilus  sonoriensis  Ward. 

1891.     Sperinophilus  S07wrie7isis  Ward,  Amer.  nat.,  xxv,  p. 

158.     February,  1891. 
Type  locality.  —  Hermosillo,  State  of  Sonora,  Mexico. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  a  race  of  S,  tsreticaudus, 

*  Spenuophilus  spilosoma  Bennett. 

1833.  Spertnophilus  spUosoyna  Bennett,  Proc.  zool.  soc.  Lon- 
don, p.  40. 

1885.  Spermophilus  spilosoma  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  594.     1885. 

Type  loc  ality.  —  **  That  part  of  California  that  adjoins  Mex- 
ico." Name  restricted  by  Merriam  (North  Amer.  fauna,  no. 
4,  p.  37,  October  8,  1890)  to  the  animal  occurring  in  north- 
ern Mexico  and  extreme  western  Texas. 

Spenuophilus  spilosoma  aunecteus  Merriam. 

1 893 .  Spermophilus  spilosoma  an n^cten s  Merriam,  Proc.  biol. 
soc.  Washington,  viii,  p.  132.     December  28,  1893. 
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Type  locality.  —  Padre  Island,  Cameron  County,  Texas. 

Spennophiliis  spilosoma  macrospilotus  Merriam. 

1890.     Spermophilns  spilosoma  macrospilotus  Merriam,  North 

Amer.  fauna,  no.  4,  p.  38.     October  S,  1S90. 
Type  locality.  — Oracle,  Pinal  County,  Arizona. 

Spermophiliui  spilosoma  major  Merriam. 

1890.     Spennophllus  spilosoma  major  Merriam,  North  Amer. 

fauna,  no.  4,  p.  39.     October  8,  1890. 
Type  locality. — Albuquerque,  Bernalillo  County, New  Mexico. 

Spermophilus  spilosoma  obsidianns  Merriam. 

1890.     Spertnophihts  s2nloso7na  obsidian  us  Merriam,  North 

Amer.  fauna*,  no.  3,  p.  56.     September  11, 1890. 
Type  locality.  —  Cedar    belt,   northeast  of    San    Francisco 

Mountain,  Coconino  County,  Arizona. 

Spermophilus  spilosoma  pratensis  Merriam. 

1890.  Spermophilus  spilosoma  pratensis  Merriam,  North 
Amer.  fauna,  no.  3,  p.  55.     September  11,  1890. 

Type  locality. — Pine  plateau  at  north  foot  of  San  Francisco 
Mountain,  Coconino  County,  Arizona. 

*  Spermophilus  tereticaudus  Baird. 

1857.  Spermophilus  tereticaudus  Baird,  Mam.  N.  Amer., 
p.  315. 

1885.  Spermophilus  tereticaudus  True,  Proc.  U.  S.nat.  mus., 
vii  (1884),  p.  594.     1885. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Spermophilus  townsendii  Bachman. 

1839.  Spermophilus  tow?isendii  Bachman,  Journ.  acad.  nat. 
ad.  Phila.,  viii,  p.  61. 

1891.  Spermophilus  tow?isendi  Merriam,  North  Amer.  fauna, 
no.  5,  p.  36.     July  30,  1891. 

Type  locality. — Walla  Walla,  Walla  Walla  County,  Wash- 
ington. 

*  Spermophilus  tridecemlineatus  (Mitchill). 

1821.     Sciurus  tridecem^lineatus  Mitchill,  Med.  repos.,  n.  s., 

VI,  (XXI ),  p.  248. 
1849.    Spermophilus  tridecemlineatus  Audubon  and  Bachman, 

Quadr.  N.  Amer.,  i,  p.  294. 
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1886.  S/yermophilns  tridecinUweatus  tridecindine(Uiis  Truie, 
Proc.  U.  S.  nat.  mus.,  vii  (1H84),  p.  594.     1885. 

Type  locality.  —  Central  Minnesota  (see  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  vii,  p.  338,  November  8,  1895). 

SpermophiluB  tridacemlineatnB  alleni  Merriam. 

1898.  Spermophilus  tridecemlineatiia  alleni  Mbbriah,  Proc. 
biol.  soc.  Washington,  xii,  p.  71.     March  24,  1898. 

Type  locality.  —  Bighorn  Mountains,  Wyoming. 

SpermophiluB  tridecMnlineatnB  badiu8  Bangs. 

1899.  Sperniophiliis.  tridecetnlineatus  badius  Bangs,  Proc. 
New  England  zool.  club,  i,  p.  1.     February  8,  1899. 

Type  locality.  —  Stotesbury,  Vernon  County,  Missouri. 

SpenuophiluB  tridecemlinaatnB  olivaceu8  Allen. 

1895.     Spermophilus  tridecendinsatits  oliuaceus  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  337.     November  8,  1895. 
Type  locality.  —  Custer,  Black  Ilills,  South  Dakota. 

*  Spennophilu8  tridecemlineatUB  pallidu8  Allen. 

1877.  [^Spermophilus  tridecetnlineatu^]  var.  paUidns  Allen, 
Monogr.  N.  Amer.  rodentia,  p.  872.     August,  1877. 

1885.  Sjyer^nophibtH  tridecinilineatHs  jxdiidtis  True,  Proc. 
U.  S.  nat.  mus.,  vii  (1884),  p.  594.     1885. 

Type  lo(  ality.  —  Plains  of  the  Lower  Yellowstone  River 
(see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  338,  No- 
vember 8,  1895). 

Spenuophilus  tridecemlineatnB  parvus  Allen. 

1895.  Spermophilus  trideteiidineatus  parvus  Allen,  Bull. 
Amer.  mus.  nat.  hist.,  vii,  p.  337.     November  8,  1895. 

Type  locality.  —  Uncompahgre  Indian  Reservation,  north- 
eastern Utah. 

Spermophilus  tridecemlineatus  taxensis  Merriam. 

1898.     Spermophilus     tridecemlineatus     tejrensis     Merbiam, 

Proc.  biol.  soc.  Washington,  xii,  p.  71.     March  24,  1898. 
Type  locality. — Gainesville,  Cooke  County,  Texas. 

Spermophiliis  variegatus  (Erxleben) . 

1777.  [Sciurus']  varief/atus  £bxleben,  Syst.  regni  anim.,  i, 
p.  421. 
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1898.     SpermophUus  variegatus  Nelson,  Science,  n.  s,,  vin,  p. 

898.     December  23,  1898. 
Type  locauty. —  South-central  Mexico. 

8pennophilu8  wortmani  (Allen) . 

1895.     Tamias  wortmani  Allen,  Bull.  Amer.  mua.  nat,  hist., 

vii,  p.  335.    November  8,  1895. 
Type  locality. —  Kinney  Ranch,  Bitter  Creek,  Sweetwater 
County,  Wyoming. 


Genus  CTNOMTS  Rafinesque. 

1817.  Cynomya  Rafinesque,  Amer.  monthly  magazine,  ii,  p. 
45.  November,  1817.  Type.  —  The  Barking  Squirrel  of  Lewis 
and  Clark  =z  Arctomys  ludovicimms  Ord. 


Cynomys  arisonensis  Meams. 

1890.     Cynomys  arizonensis  Mearns,  Bull.  Amer.  mus.  nat. 

hist.,  II,  p.  305.    February  21, 1890. 
Type  locauty. —  Point  of   Mountain,  near  Wilcox,  Cochise 

County,  Arizona. 

*  Cynomys  gmmisoni  Baird. 

1855.     Spemwphilns  gunnxsoni  Baird,  Proc.  acad.  nat.  sci. 

Phila.,  Tii,  p.  384.     April,  1855. 
1857.     Cynotnys  gunniaoni  B^ird,  Mamm.  N.  Amer.,  p.  335. 
1885.     Cynomys  columbianus  True,  Proc.  U.  S.  nat.  mus.,  tii 

(1884)  p.  593.     1885. 

1890.  Cynomys  gunnisoni  Merriah,  North   Amer.   fauna, 
no.  3,  p.  58.     September  11,  1890. 

1891.  Cynomys  gu7inxsoni  Mbrriam,   North   Amer.   fauna, 
no.  5,  p.  40.    July  30,  1891. 

Type  locality.  —  Cochetopa  Pass,  Saguache  County,  Colorado. 

Cynomjrs  lencunis  Merriam. 

1890.      Cynomys  leucurus  Merriam,  North  Amer.  fauna,  no.  4, 

p.  33.    October  8,  1890. 
Type  locality.  — Fort  Bridger,  Sweetwater  County, Wyoming. 
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According  to  Allen  (Bull.  Amer.  miis.  nat.  hist.,  x,  pp.  455-456, 
November  10,  1898)  this  should  stand  as  Cynomys  lewisii  {Arc- 
tomys  letfjisii  Audubon  and  Bachman,  Quadr.  N.  Araer.,  lu, 
p.  32,   1853,  type  locality,  *  Oregon'). 

*  Cjrnomys  ludovicianus  (Ord). 

1815.     Arctomys  ludomciamts  Ord,  Guthrie's  geography,  2d 

Amer.  ed.,  ii,  p.  292.     Description  on  page  302. 
1 857.     Cynomys  ludovicianus  Baird,  Maram.  N.  Amer.,  p.  331. 
1885.     Cynotnys  luihwicianus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  593.    1885. 
Type  locality.  —  "  Missouri  and  throughout  Louisiana.'-' 

Cjrnomys  mexicanus  Merriam. 

1892.     Cynoniya  niexicanics  Merriam,  Proc.  biol.  soc.  Wash- 
ington, viT,  p.  157.     July  27,  1892. 
Type  locality.  —  La  Ventura,  State  of  Coahuila,  Mexico. 


Genus  ARCTOMTS  Schreber.^ 

1780.     Arctomys^    Schreber,    Sftugthiere,   iv,   pis.   ccvii-ccxi. 
Included  the  species  mamiota^  tnonax^  bobac^  empetra  and  citiUus, 


Arctomys  dacota  Merriam. 

1889.     Arctomys  dacota  Merriam,  North  Amer.  fauna,  no.  2, 

p.  8.     October  30,  1889. 
Type  locality.^ —  Custer,  Black  Hills,  South  Dakota. 

*  Arctomys  flaviventar  Audubon  and  Bachman. 

1841.     Arctomys  flavioetiter  Audubon  and  Bachhan,  Proc. 

acad.  nat.  sci.  Phila.,  p.  99. 
1885.     Arctomys  flaviventer  True,  Proc.  U.  S,  nat.  mus.,  vn 

(1884),  p.  593.     1885. 
Type  locality,  —  "  Mountains  between  Texas  and  California." 

1  Palmer  has  suggested  (Science,  n.  s.,  vi,  p.  105,  July  16,  1897)  that  this  name  may 
eventually  be  displaced  by  Marmota  Blumenbach,  1779  (Handb.  d.  Naturgeschlchte). 
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Arctomys  flaviventar  avams  Bangs. 

1899.     Arctomys  flavicenter  warns  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  68.     July  31,  1899. 
Typk  locality.  —  Okanagan,  British  Columbia,  XUanada. 

Arctomys  ignavus  Bangs. 

1899.     Arctomys  ignaom  Bangs,  Proc.  New  England  zool. 

club,  1,  p.  13.     February  28,  1899. 
Type  locality.  —  Black  Bay,  Straits  of  Belle  Isle,  Labrador. 

*  Arctomys  monax  (Linnaeus). 

1758.     \_Mus'\  moiuix  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  60. 
1780.     Arctomys  monax  Sohreber,  Saugthiere,  iv,  pi.  ccvin. 
1885.     Arctomys  7non<ix  True,    Proc.  U.   S.  nat.  mus.,  vii 

(1884),  p.  593.     1885. 
Type  locality.  —  Maryland. 

Arctomys  monax  canadensis  (Erxleben). 

1777.     [^Glis^  catmdensis  Erxleben,  Syst.  regni  anim.,  i,  p. 

363. 
1898.     Arctomys  moiuix  camulensis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  456.     November  10,  1898. 
Type  locality.  —  Hudson  Bay. 

Arctomys  oljnnpns  Merriam. 

1898.     Arctotnys    olympus    Merriam,    Proc.    acad.   nat.  sci. 

Phila,,  p.  352.    October  4,  1898. 
Type  locality. —  Timber-line  at  head  of  Soleduc  River,  Olym- 
pic Mountains,  Clallam  County,  Washington. 

*  Arctomys  pminosns  Gmelin. 

1788.     [Arctomys"]  prtihiosa  Gmelin,  Syst.  nat.,  i,  p.  144. 
1885.     Arctomys  pruinosiis  True,  Proc.  IT.  S.  nat.  mus.,  vii 

(1884),  p.  593.     1885. 
Type    locality.  —  Northern  North  America. 
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Genus  SCIVROPTERVS  F.  Cuvier.* 

1825.     Sciuropterus  F.  Cuvieb,  Dents  du  mammiferes,  p.  255 
(description,  pp.  161-162).    Type.  —  Sciurus  volans  Linnaeus. 


*Sciiiroptanui  alpiniui  (Richardson). 

1828.     PteromyB  alpinits  Richardson,  Zool.  joum.,  ni,  p.  519. 
1885.     ISciuropterus   volucdla  hudsoniua  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  596.     1885.     (Part.) 
1897.    Sciuropterua    alpinits    Rhoads,    Proc.  acad.  nat.    sci. 

Phila.,  p.  819.    June,  1897. 
Type   locality.  —  Rocky  Mountains,  at  the   sources  of  the 

Athabaska  and  Peace  Rivers,  Alberta,  Canada. 

Scinroptanui  alpinu8  fnliginosiui  Rhoads. 

1897.    Sduropterua  alpinus  fidiginoaus  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  321.     June,  1897. 
Type  locality.  —  Cascade  Mountains,  near  Martin   Station, 
Kittitass  County,  Washington. 

Scinroptanui  alpinus  lasciviis  Bangs. 

1899.    Sciuropterus  alpinus  lascivus  Bangs,  Proc.  New  Eng- 
land zool.  club.,  I,  p.  69.     July  31,  1900. 
Type  locality.  —  Tallac,  El  Dorado  County,  California. 

Scinroptanui  alpinu8  oljnnpicus  Elliot. 

1899.    jSciuropterm  alpinus  olympicus  Elliot,  Field  Colum- 
bian mus.  publ.,  I,  p.  225,     February  1,  1899. 
Type  locality.  —  Happy  Lake,  Clallam  County,  Washington. 

Scinroptanui  alpiniui  klamathensis  Merriam. 

1897.    Sciuropterus  alpi^ius  klamathensis  Mkrejau,  Proc.  biol. 

soc.  Washington,  xi,  p.  225.     July  15,  1897. 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

Altitude,  4200  feet. 


^Eastern  forms  revised  by  Bangs  (Proc.  biol.  soc.  Washing^n,  x,  pp.  162-166,  De- 
cember 28,  1896),  Western  by  Rhoada  (Proc.  acad.  nat.  sci.  Phila.,  1897,  pp.  314-327,  Jane, 
1897).   The  species  are  here  necessarUy  arranged  alphabetically. 
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Sduroptenui  alpiniui  califomicu8  Rhoads. 

1897.    Sciuropterus  alpinus  californicus  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  323.     June,  1897. 
Type  locality.  —  San  Bernardino  Mountains,  California. 

Sduroptenui  alpinus  oregbnensis  (Bachman). 

1839.   Pteroniys  oregonensis  Bachman,  Joum.  acad.  nat.  sci. 

Phila.,  viii,  p.  101. 
1897.    Sciuropteirus  alpimts  oregonensis  Rhoads,  Proc.  acad. 

nat.  sd.  Phila.,  p.  324.     June,  1897. 
Type  locauty.  —  Pine  woods  of  the  Columbia,  near  the  sea. 
Probably  near  St.  Helen,  Columbia  County,  Oregon  (see 
Rhoads,  Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  324). 
Regarded  by  Merriam    (Proc.  biol.  soc.    Washington,   xiii,  p. 
151,  June  13,  1900)  as  a  distinct  species. 

Sciuropterus  alpinus  stephensi  (Merriam). 

1900.    Sciuropterus  oregone^isis  stephensi  Merriam,  Proc.  biol. 

soc.  Washington,  xiii,  p.  151.    June  18,  1900. 
Type  locality.  —  Sherwood,  Mendocino  County,  California. 
Altitude,  2500  feet. 

Sciuropterus  alpinus  bangsi  Rhoads. 

1897.  Sciuropterus  alpinus  bangsi^  Rhoads,  Proc.  acad.  nat. 
sci  Phila.,  p.  321.     June,  1897. 

Type  locality.  —  Idaho  County,  Idaho. 

Sciuropterus  sabrinus  ( Shaw ) . 

1801.    Sdurus  sabrinus  Shaw,  Gen.  zool.,  ii,  p.  157. 
1896.    /Sciuropterus  sabrimis  Bancjs,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  162.     December  28,  1896. 
Type  locality.  —  Severn  River,  Keewatin,  Canada. 

Sciuropterus  sabrinus  macrotis  Meams. 

1898.  Sciuropterus  sabrinus  macrotis  Mearns,  Proc.  XJ.  S. 
nat.  mus.,  xxi,  p.  353.     November  4,  1898. 

Type    locality.  —  Hunter     Mountain,     Catskill     Mountains, 
Greene  County,  New  York. 

Sciuropterus  sabrinus  makkovikensis  Sornborger. 

1900.    Sciuropterus     sabHnus    niakkomkensis     Sornborger, 

Ottawa  naturalist,  xiv,  p.  48.     June  6,  1900. 
Type  locality.  —  Makkovik,  Labrador. 
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Scinroptenui  silus  Bangs. 

1896.  ScUiropterus  silus  Bangs,  Proc.  biol.  soc.  Washington, 
X,  p.  163.     December  28,  1896. 

Type  LOCALITY.  —  Top  of  Katis  Mountain,  near  White  Sul- 
phur Springs,  Greenbrier  County,  West  Virginia. 

Scinroptems  yukonensis  Osgood. 

1900.  Sciuropterus  yukonensis  Osgood,  North  Amer.  fauna, 
no.  19,  p.  25.     October  6,  1900. 

Type  locality.  —  Camp  Davidson,  Yukon  River,  near  Alaska- 
Canada  boundary,  Yukon,  Canada. 

*  Scinroptems  volans  (Linnaeus). 

1758.    \_Mus'\  volans  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  63. 

1885.  ScAurojUerKs  volitreUa  volucella  True,  Proc.  U.  S.  nat. 
mus.,  VII  (18S4),  p.  596.     18S.x     (Part.) 

1890.  Slciuropterus]  volans  Jordan,  Manual  of  the  vertebrate 
animals  of  the  northern  United  States,  5th  ed.,  p.  321. 

Type  locality.  —  Virginia  (see  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  165,  December  28,  189.6). 

Scinroptenui  volans  qnerceti  Bangs. 

1896.     Sciuropterus   volans  qnerceti  Bangs,  Proc.   biol.  soc, 

Washington,  x,  p.  166.     December  28,  1896. 
Type  locality.  —  Citronelle,  Citrus  County,  Florida. 


Family  CASTORIDAE. 


Genus  CASTOR  Linnaeus. 

1758.      Castor  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  58.     Type. — 
Castor  fiber  Linnaeus. 


*  Castor  canadensis  Kuhl.^ 

1820.     Castor  canadensis  Kuhl,  Beitrage  z.  Zoologie,  p.    64. 

1  Reviewed  by  Rhoads  in  Trans.  Amer.  phllos.  soc,  n.  s.,  xix,  pp .  417-439,  Septem. 
ber,  1898. 
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1885.     Castor  fiber  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  596.    1885. 
Type  locality.  —  Hudson  Bay. 

Castor  canadansis  carolinansis  Rhoads. 

1898.     Castor  canadensis  caroUnensis  Rhoads,  Trans.  Amer. 

philos.  soc,  n.  s.,  xix,  p.  420.     September,  1898. 
Type  locality.  —  Dan  River,  near  Danbury,  Stokes  County, 

North  Carolina. 

Castor  canadensis  frondator  Mearns. 

1897.  Castor  canadensis  frondator  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Sciurus,  Castor, 
Neotoma  and  Sigmodon,  from  the  Mexican  border  of  the 
United  States,  p.  2.  March  5,  1897.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xx,  p.  503.     January  19,  1898.) 

Type  locality.  —  San  Pedro  River,  State  of  Sonora,  Mexico, 
near  monument  no.  98  of  the  Mexican  boundary  line. 

Castor  canadensis  pacificus  Rhoads. 

1898.  Castor  canadensis  pacificus  Rhoads,  Trans.  Amer. 
philos.  soc,  n.  s.,  xix,  p.  422.     September,  1898. 

Type  locality.  —  Lake  Kiohelos,  Cascade  Mountains,  Kitti- 
tass  County,  Washington. 


Family  APLODONTIIDAE. 


Genus  APLODONTIA  Richardson. 

1829.  AplodoiUia  Richardson,  Zool.  journ.,  iv,  p.  334.  Janu- 
ary, 1829.  Type.  —  Aplodontia  leporina  Richardson  =  Aniso7iyx 
rufa  Rafinesque. 


Aplodontia  major  Merriam. 

1886.     Aplodontia  major  Merriam,  Ann.  New  York   acad. 
sci.,  in,  p.  316.     May,  1886. 
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Type  locality.  —  Sierra  Nevada  Mountains,  Placer  County, 
California. 

Aplodontia  major  rainieri  Merriam. 

1899.     Aplodontia  major  rainieri  Merriam,  Proc.  biol.  soc. 

Washington,  xiii,  p.  21.     January  31,  1899. 
Type  locality. —  Paradise  Creek,  south  side  of  Mt.  Rainier, 

Lewis  County,  Washington.     Altitude,  5200  feet. 

Aplodontia  oljrmpica  Merriam. 

1899.  Aplodontia  olympica  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  20.    January  31,  1899. 

Type  locality.  —  Queniult  Lake,  Chehalis  County,  Wash- 
ington. 

Aplodontia  pacifica  Merriam. 

1899.     Aplodontia  pacifica  Merriam,  Proc.  biol.  soc.  Wash- 

ing^n,  XIII,  p.  19.    January  31,  1899. 
Type  locality.  —  Newport,  mouth  of  Yaquina  Bay,  Lincoln 

County,  Oregon. 

Aplodontia  phaea  Merriam. 

1899.     Aplodontia  phaea  Merriam,  Proc.  biol.   soc.  Wash- 
ington, XIII,  p.  20.     January  31,  1899. 
Type  locality.  — Point  Reyes,  Marin  County,  California. 

*  Aplodontia  mfa  (Rafinesque). 

1817.  Anisonyx?  rufa  Rafinesque,  Amer.  monthly  maga- 
zine, II,  p.  45.     November,  1817. 

1SS5.  Haplodon  rnfus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  596.     1885. 

1886.  Aplodontia  rufa  Merriam,  Ann.  New  York  acad.  sci.. 
Ill,  p.  316.     May,  1886. 

Type  locality.  —  Neighborhood  of  the  Columbia  River,  Ore- 
gon. 
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Family  BffURIDAE. 

Subfamily  Murinae. 


Genus  MUS  Linnaeus. 

1758.  Mu8  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  59.  Name  at 
present  restricted  to  genus  including  the  species  musculus  and 
ratttis. 


Mqs  alaxandrinuB  Geoffroy. 

1818.     Mas  alexandrinus  Geofproy,  Description  de  I'Egypte, 
mammif^res,  p.  783. 
Regarded  by  Yerbury  and  Thomas  (Proc.  zool.  soc.   London, 
1895,  p.  553)  as  a  form  of  Miis  rcUtus. 

Type  locality.  —  Alexandria,  Egypt. 

Mus  muBCnliis  Linnaeus. 

1758.     \^Mu8]  muaculua  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  62. 
Type  locality.  —  Sweden. 

Mns  muscnltiB  jalapae  Allen  and  Chapman. 

1897.     Mtis  musculus  jalapae  Allen   and   Chapman,   Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  198.     June  16,  1897. 
Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Mus  norvegicus  Erxleben. 

1777.     \_Mn8\   norvegicus  Erxleben,  Syst.  regni  anim.,  i,  p. 

381. 
Type  locality.  —  Norway. 
Usually  known  as  Mus  decumanas  (Pallas,  nov.  sp.  quadr.  glir. 
ord.,  p.  91,  1778).     For  change  see  Rehn,  Proc.  biol.  soc.  Wash- 
ington, xiii,  p.  167,  October  31,  1900. 

MuB  rattns  Linnaeus. 

1758.     {Mus]  rattus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  61. 
Type  locality.  —  Sweden. 
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Subfamily  CRICETINAE. 

Genus  ONYCHOM7S  Baird. 

1857.     Onychouiys  Baird,  Mamm.  X.  Amer.,  p.  458.     Type. — 
Ili/puddeus  leucogttster  Wied. 

OnychomjTS  arcticeps  liboads. 

1898.     Onychomys   ftrcticeps   Rhoads,    Proc.   acad.   nat.   sci. 

PhUa.,p.  194.     3Iay3,  1898. 
Type  locality.  —  Claphara,  Union  County,  New  Mexico. 

OnychomjTS  fuliginoBUS  Merriam. 

1890.  Onychomya  fuligino8U8  Merriam,  North  Amer.  fauna, 
no.  3,  p.  60.     September  11,  1890. 

Type  locality.  —  Black    Tank    lava  beds,  northeast  of  San 
Francisco  Mountain,  Coconino  County,  Arizona. 

^  Onychomsrs  lencogaster  ( Wied ) . 

1841.     IIypu(l(ieu8  leitcoyitster   Wied,   Reise    in  das    innere 

Nord  Amerika,  ii,  p.  99. 
1857.      Onychotnys  hucoyaater  Baird,   Mamm.  N.  Amer.,  p. 

459. 
1885.   Hesperomys  lencogaster  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     1885. 
Type  locality.  —  Clark,  Clark  County,  South  Dakota. 

Onychomys  lencogaster  brevicaudus  Merriam. 

1891.  Onychomys  lencogaster  brevicaiidus  Mbrriaic,   North 
Amer.  fauna  no.  5,  p.  52.     July  30,  1891. 

Type  locality.  —  Blackfoot,  Bingham  County,  Idaho. 

OnychomjTS  longicaudus  Merriam. 

1889.     Onychomys  longicaudus  Merriam,  North  Amer.  fauna, 

no.  2,  p.  2.     October  30,  1889. 
Type  locality.  —  St.  George,  Washington  County,  Utah. 

OnychomjHS  longipes  Merriam. 

1889.      Onychomys  longipes   Merriam,  North  Amer.  fauna, 

no.  2,  p.  1.     October  30,  1889. 
Type  locality.  —  Concho  County,  Texas. 
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OnychomjTS  melanophrys  (Merriam). 

1889.  Onychomys  leticoyaster  melanaphrys  Mbrbiam,  North 
Amer.  fauna,  no.  2,  p.  2.     October  30,  1889. 

1890.  0[nychomy8]  meUtnophrya  Merriam,  North  Amer. 
fauna,  no.  3,  p.  61.     September  11,  1890. 

Type  locality.  —  Kanab,  Kane  County,  Utah. 

OnychomjTS  melanophrys  pallescens  Merriam. 

1890.      Onychoinys  melanophrys  palle8ce7u  Merriam,  North 

Amer.  fauna,  no.  3,  p.  61.     September  11,  1890. 
Type  locality.  —  Moki  Pueblos,  Apache  County,  Arizona. 

Onychomjns  raxnona  Rhoads. 

1893.      Onychomys  ramo7ia  Uhoads,  Amer.  nat.,  xxvii,  p.  833. 

September,  1893. 
Type  locality.  —  San  Bernardino  Valley,  California. 

*Onychom3r8  torridus  (Coues). 

1874.     Ilesperomys  (  Onychomys)  torridus  CouES,  Proc.  acad. 

nat.  sci.  Phila.,  p.  183.     December  15,  1874. 
1885.   Hesperomys  torridus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  597.     1885. 
1889.      Onychomys  torridus  Merriam,  North  Amer.  fauna,  no. 

2,  p.  3.     October  30,  1889. 
Type  locality.  —  Camp  Grant,  Graham  County,  Arizona. 

Onychomjns  torridus  arenicola  Mearns. 

1896.  Onychomys  torridtis  arenicola  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  3.  May  25,  1896.  (Reprint :  Proc.  U.  S. 
nat.  mus.,  xix,  p.  139.  December  21,  1896.) 
Type  locality.  —  Rio  Grande,  about  six  miles  above  El  Paso, 
El  Paso  County,  Texas. 

OnychomjTS  torridus  perpallidus  Mearns. 

1896.  Onychomys  torridus  perpoUidus  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  4.  May  25,  1896.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xix,  p.  140.     December  21,  1896.) 

Type  locality.  —  Left  bank  of  the  Colorado  River  at  monu- 
ment no.  204,  Mexican  boundary  line,  Yuma  County, 
Arizona. 
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Genus  PEROMTSCVS  Gloger. 

1841.  Peromy8cu8  Gloger,  Gemeinn.  Hand.-  u.  Hilfsbuch  d. 
Naturgesch.,  i,  p.  95.  Type.  —  Peromysciis  arboreus  Gloger  = 
Mits  aylvaticus  noveborace fists  Fischer. 

Peromyscxm  affinis  (Allen) . 

1891.  Hesperoniys  (  Vesperimus)  affinis  Allen,  Proc.  U.  S. 
nat.  mu8.,  xiv,  p.  195.     July  24,  1891. 

1897.  Peromyscus  affinis  Allen  and  Chapman,  Bull.  Amer. 
mus.  nat.  hist.,  ix,  p.  7.     February  23,  1897. 

Type  locality.  —  Barrio,  State  of  Oaxaca,  Mexico  (see  Allen 
and  Chapman,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  7,  Febru- 
ary 23,  1897). 

PeromjrscuB  akelesri  Elliot. 

1899.  Perornyscus  akeleyi  Elliot,  Field  Columb.  mus.  publica- 
tion 30,  zool.  ser.,  i,  p.  226.     February  1, 1899. 

Type  locality.  —  Johnson's  Ranch,  Elwah  River,  Olympic 
Mountains,  Clallam  County,  Washington. 

PeromjBCua  anastasae  Bangs. 

1898.  Peromyscus  anastasae  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  195.     March,  1898. 

Type  locality. — Point  Romo,  Anastasia  Island,  St.  John 
County,  Florida. 

Peromjnscus  anthonyi  (Merriam). 

18H7.   Hesperomys    (  Vesperinius)   anthonyi  Merria^m,  Proc. 

biol.  soc.  Washington,  iv,  p.  2.     April  15,  1887. 
1897.    \_Peroniyscn8']   anthonyi   Trouessart,    Catal.    mamra., 

pt.  Ill,  p.  517. 
Type  locality.  — Camp  Apache,  Grant  County,  New  Mexico. 

Peromjnsctis  attwateri  Allen. 

1895.    Peromyscus  attwateri  Allen,  Bull.  Amer.  mus.  nat.  hist., 

vii,  p.  330.     November  8, 1895. 
Type  locality.  —  Turtle  Creek,  Kerr  County,  Texas. 

Peromjrscus  auripectus  (Allen). 

1893.  Sitomys  (luripeHus  Allen,  Bull.  Amer.  mus.  nat.  hist.^ 
V,  p.  75.     April  28,  1893. 
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1895.   Peromysais  auripectus  Allen,  BuH.  Amer.  mus.  nat. 

hist.,  VII,  p.  226.     June  29, 1895. 
Type  locality.  —  Bluff  City,  San  Juan  County,  Utah. 

Peromjniiciis  anritus  Merriam. 

1898.   Peromyscus  auritus  Merbiam,  Proc.  biol.  soc.  Washing- 

ton,  xn,  p.  119.     April  30,  1898. 
Type   locality. —  Mountains  fifteen   miles  west  of  Oaxaca, 
State  of  Oaxaca,  Mexico. 

Peromjniiciis  austenui  (Baird). 

1855.     Jlesjyeroniys  austerus  Baird,  Proc.  acad.  nat.  sci.  Phiia., 

vii,  p.  336.     April,  1855. 
1897.     F[€romy8ctia\  austerua  Bangs,  Amer.  nat.,  xxxi,  p.  75. 

January,  1897. 
Type  locality. — Spokane  Plain,  Spokane  County, Washington. 

Perom3nsicii8  aztecuB  (Saussure). 

1860.     Uesperomys  aztecm   Saussure,    Revue    et    mag.   de 

zoologie,  2d  ser.,  xii,  p.  105. 
1897.     Peromyacus  aztecus  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist.,  ix,  p.  8.     February  23,  1897. 
Type  locality.  —  Southern  Mexico. 

Peromjniiciis  banderanuB  Allen. 

1897.     Perotnyscus  banderanus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  51.     March  15,  1897. 
Type  locality.  —  Terro  Tepic,  Valle  de  Banderas.  State  of 

Jalisco,  Mexico. 

PeromjniictiB  bellua  Bangs. 

1896.     Peramysais  bellus  Bangs,    Proc.  biol.  soc.  Washing- 
ton, X,  p.  137.     December  28,  1896. 
Type  locality.  —  Still  well,  Boston  Mts.,  Indian  Territory. 

PeromjTSCUB  boylii  (  Baird  ) . 

1855.     Hesperomys  boylii  Baird,  Proc.  acad.   nat.  sci.  Phila., 

VII,  p.  335.     April,  1855. 
1896.     Perornyscus  boylii  Mearns,  Preliminary  diagnoses  of 

new   mammals   from    the    Mexican    border   of  the   United 

States,  p.  3.     May  25,  1896.     (Repnnt:  Proc.  U.  S.  nat. 

mus.,  XIX,  p.  139.     December  21,  1896.) 
Type  locality.  — Middle  Fork  of  American  River,  California. 
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Peromyscxm  boylii  penicillatus  Mearns. 

1896.  Peromysciis  hoylii  penicillatiu  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  2.  May  25,  1S96.  (Reprint :  Proc.  U.  S. 
nat.  mus.,  xix,  p.  189.  December  21,  189(5.) 
Type  locality.  —  Foot-hills  of  the  Franklin  Mountains,  near 
El  Paso,  El  Paso  County,  Texas. 

Peromjniicus  boylii  pinalis  (Miller). 

1893.     Sitoiiiys  rmrltyi  pimilis   Miller,    Bull.    Amer.   mus. 

nat.  hist.,  v,  p.  331.     December  16,  1893. 
1896.     J*[€ra)fit/8cus]    b[ot/lii]    piftalis,  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  3.     May  25,  1896.     (Reprint:  Proc.  U. 

S.  nat.  mus.,  xix,  p.  139.     December  21,  1896.) 
Type  locality.  —  Granite  Gap,  Grant  County,  New  Mexico. 

TexomjBCxm  boylii  rowlejri  (Allen). 

1893.     iSitoynys  rowleyi  Allen.     Bull.   Amer.  mus.  nat.  hist., 

V,  p.  76.     April  28,  1893. 
1896.     P\ero7ny8cu8\   b\oyUi'\   rowleyi   Mearns,    Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  3.     May  25,  1896.     (Reprint :  Proc.  U.  S. 

nat.  mus.,  xix,  p.  139.     December  21,  1896.) 
Type  locality.  —  Nolan's  lianch,  San  Juan  County,  Utah. 

*  PeromyBCUS  calif omicns  (Gambel). 

1848.     Mu8  calif ornicna  Gambel,    Proc.  acad.  nat.  sci.  Phila., 

IV,  p.  78.     August,  1848. 
1885.   Jlesperomys  calif ornicus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     18S5. 

1895.  Peromyscus  califortiicus  Rhoads,   Proc.  acad.  nat.  sci. 
Phila.,  p.  34.     February  21, 1895. 

Type  locality.  —  Monterey,  Monterey  County,  California. 

Peromjrscus  canadensis  (Miller). 

1893.      iSitomys  americanus    canadensis  Miller,  Proc.   biol. 
soc.  Washington,  viii,  p.  55.     June  20,  1893. 

1896.  Peromyscus  canadensis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, x,  p.  49.     March  9,  1896. 

Type  locality.  —  Peterboro,  Madison  County,  New  York. 
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PeromyscuB  canadensis  abietonun  Bangs. 

1896.     PerorayscHS  catiadensis  abietoruni  Bangs,  Proc.  biol. 

80C.  Washington,  x,  p.  49.     March  9,  1896. 
Type  lck'ality.  —  James  River,  Nova  Scotia. 

PeromjTSCus  canadensis  nubiterrae  Rhoads. 

1896.  Perojuysciis  leucoptis  nubiterrae  Riioads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  187.     April,  1896. 

1897.  Peroiny8Cus  canadensis  ?Mibit€rrae  Rhoads,  Proc. 
acad.  nat.  sci.  Phila.,  p.  213.     May,  1897. 

Type  lo(:ality.  —  Summit  of  Roan  Mountain,  Mitchell 
County,  North  Carolina.    Altitude,  6370  feet. 

Peromyscus  canadensis  nmbrinns  Miller. 

1897.  Peromysctcs  canadensis  umbrinus  Miller,  Proc.  Bos- 
ton soc.  nat.  hist.,  xxviii,  p.  23.     April,  1897. 

Type  locality.  —  Peninsula  Harbor,  north  shore  of  Lake 
Superior,  Ontario,  Canada. 

Peromyscus  canus  Meams. 

1896.  Peromyscus  canus  Mearns,  Preliminary  diagnoses  of 
new  mammals  from  the  Mexican  border  of  the  United  States, 
p.  3.  March  25,  1896.  (Reprint:  U.S.  nat.  mus.,  xviii, 
p.  445.     May  23,  1896.) 

Type  locality.  — Fort  Clark,  Kinney  County,  Texas. 

Peromjrscns  cedrosensis  Allen. 

1898.  Peromyscus  cedrose^isis  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  154.     April  12,  1898. 

.    Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Peromyscus  cherriei  (Allen.) 

1891.  Hesperoniys  (  Vesperitntis)  cherriei  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  in,  p.  211.     April  17, 1891. 

1897.  Peromyscus  cherriei  Allen,  Bull.  Amer.  mus.  nat.  hist., 
IX,  p.  35.     March  11,  1897. 

Type  locality.  —  La  Carpintera,  Costa  Rica. 

Peromyscus  cineritius  Allen. 

1898.  Peromyscus  citieritius  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  155.     April  12,  1898. 

Type  locality.  — San  Roque  Island,  Lower  California,  Mexico. 
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PeromyBcns  comptns  Merriam. 

1898.  Permnyscus  compttM  MERRrxM,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  120.     April  30,  1898. 

Type    locality.  —  Mountains,    near   Chilpancingo,    State  of 
Guerrero,  Mexico. 

Peromjnscus  crinitus  (Merriam). 

1891.   Hespero^nyg  crinitua  Merriam,  North  Amer.  fauna,  no. 

5,  p.  53.     July  30,  1891. 
Type    locality.  —  Shoshone    Falls,    Snake    River,    Lincoln 

County,  Idaho. 

Peromjrscus  crinitns  scitulus  Bangs. 

1899.  Perojnysciis  crinitus  scitulus  Bangs,  Proc.  New  England 
zool.  club,  I,  p.  67.     July  31,  1899. 

Type  locality. — Gardnerville,  Douglas  County,  Nevada. 

Peromjnscus  difficilis  (Allen). 

1891.     Vesperimus  difficilis  AhL^^y  Bull.  Amer.  mus.  nat.  hist., 
m,  p.  298.     June  30,  1891. 

1897.  [Peromysc^is']   difficilis  Troukssart,  Catal.  mamm./pt. 
Ill,  p.  518. 

Type   locality.  —  Sierra  de  Valparaiso,  State  of  Zacatecas 
Mexico. 

Peromjnscus  dubius  Allen. 

1898.  Peromysciis  dubius  Allen,  Bull.  Amer.  mus.  nat.  hist., 
x,  p.  157.     April  12,  1898. 

Type    locality. —  Todos    Santos   Island,   Lower   California, 
Mexico. 

Peromjnscus  djnselius  Elliot. 

1898.    Peromyscus  dyselius  Elliot,  Field  Columb.  mus.  publi- 
cation 27,  zool.  ser.,  i,  p.  207.     March,  1898. 
Type  locality.  —  Portola,  San  Mateo  County,  California. 

*  Peromjnscns  eremicus  (Baird). 

1857.    Hesperomys  erej^iicus  Baird,  Mamm.  N.  Amer.,  p.  479. 
1885,    Jlesj^erofiiys  leucopus  ereniicus  True,  Proc.  U.  S.  nat. 

mus.,  vii  (1884),  p.  597.      1885. 
1895.    Peromyscus   eremic^is   Allen.  Bull.   Amer.    mus.    nat. 

hist.,  vii,  p.  226.     June  29,  1895. 
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Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 
FeromyBCUB  eremicus  arenarius  Mearns. 

1896.  Peromyaciis  eremiciis  aromriua  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  2.  May  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xix,  p.  138.     December  21,  1896.) 

Type  locality.  —  Banks  of  the  Rio  Grande,  about  six  miles 
from  El  Paso,  El  Paso  County,  Texas. 

Feroin3r8Cii8  eremicus  propinquuB  Allen. 

1898.     Peroniy8cii^  ere^nicua  propiyiquua  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  x,  p.  154.     April  12,  1898. 
Type  locality.  —  San  Pablo  Point,  San  Pablo  Bay,  Lower 

California,  Mexico. 

Ferom3r8Cii8  eva  Thomas. 

1898.   Peromyacua  eva  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  1,  p.  44.     January,  1898. 
Type  locality. —  San  Jos^  del  Cabo,  Lower  California,  Mexico. 

Ferom3r8Cii8  ezigmiB  Allen. 

1898.     Peromyacua  exiginia   Allen,  Bull.    Amer.   mus.   nat. 

hist.,  x,  p.  157.     April  12,  1898. 
Type  locality.  —  San  Martin  Island,  Lower  California,  Mexico. 

Feromyscus  felipensis  Merriam. 

1898.     Peromyacua  felipenaia  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  122.     April  30,  1898. 
Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 
Altitude,  10,200  feet. 

FeromyscQB  floridanus  (Chapman). 

1889.  Heaperomya  floridamia  Chapman,  Bull.  Amer.  mus. 
nat.  hist.,  II,  p.  117.     June  7,  1889. 

1896.  Peromyacua  floHdanua  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  122.     November  5,  1896. 

Type  locality.  —  Gainesville,  Alachua  County,  Florida. 

PeromjrscQB  fratercnlas  (Miller). 

1892.  Veaperimua  fraterculua  Miller,  Amer.  nat.,  xxvi,  p. 
261.     March,  1892. 
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1897.     [Peromysctis]  fratercnlus  Trouessart,  Catal.  mamm.^ 

pt.  Ill,  p.  515. 
Type  locality.  —  Dulzura,  San  Diego  County,  California. 

Feromjniiciis  furvus  Allen  and  Chapman. 

1897.  Peromyscu^  furcHS  Allen  and  Chapman,  Bull.  Amer. 
mu8.  nat.  hist.,  ix,  p.  201.     June  16,  1897. 

Type  locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 

PeromyBCus  geronimensiB  Allen. 

1898.  PeroTiiyscus  yerommensia  Allen,  Bull.  Amer.  mus. 
nat.  hi8t.,  v,  p.  156.     April  12,  1898. 

Type  locality.  —  San  Geronimo  Island,  Lower  California, 
Mexico. 

Peromjnscus  gilbert!  (Allen). 

1893.     Sitomys  yilberti  Allen,   Bull.   Amer.  mus.  nat.  hist.,. 

y,  p.  188.     August  18,  1893. 
1896.     PeromyscKS  yilberti  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VIII,  p.  267.     December  4,  1896. 
Type  locality. —  Bear  Valley,  San  Benito  County,  California. 

*  PeromyBCUS  gOBBypinuB  (Le  Conte).^ 

1853.  Jlesperoniys  gossypinus  Le  Conte,  Proc.  acad.  nat. 
sci.  Phila.,  vi,  p.  411. 

1885.  JIe»peroiny»  lencopuA  yosaypinns  True,  Proc.  U.  S- 
nat.  mus.,  vii  (1894),  p.  597.    1895. 

1896.  Peromyscus  yossypinus  Rhoads,  Proc.  acad.  nat.  sci^ 
Phila.,  p.  189.     April  21,  1896. 

Type  locality.  —  Georgia ;  probably  the  Le  Conte  Planta- 
tion, near  Riceboro,  Liberty  County  (see  Bangs,  Proc.  biol. 
Boc.  Washington,  x,  p.  123,  November  5,  1896). 

PeromyBCUB  gOBBypinuB  miBBiBBippienBiB  Rhoads. 

1896.     Peromyscus  yossypinus  mississippienms  Rhoads,  Proc» 

acad.  nat.  sci.  Phila.,  p.  189.     Apiil  21,  1896. 
Type  locality.  —  Samburg,  Reelfoot  Lake,  Tennessee. 

PeromjHSCUB  gOBBypinuB  nigricnluB  Bangs. 

1896.     Peromyscus  yossyj>inus  7iiyriculus  Bangs,  Proc.  biol. 

soc.  Washington,  x,  p.  124.     November  5^  1896. 
Type  locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana. 

*The  subspecies  of  Peromyscus  gossypinus  have  been  revised  by  Bangs  (Proc.  biol.. 
soc.  Washington,  x,  pp.  119.125,  November  5, 1896). 
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Perom3nsicii8  goBSjrpinuB  palmarius  Bangs. 

1896.  Perofnyscus  gossypinus  pdltfuirim  Bangs,  Proo.  biol. 
80C.  Washington,  x,  p.  124.     November  5,  1896. 

Type  locality.  —  Oak  Lodge,  on  the  east  peninsula  opposite 
Micco,  Brevard  County,  Florida. 

PeromjrscuB  gratns  Merriam. 

1898.     Peromysctis  graUis  Merkiam,  Proc.  biol.  soe.   Wash- 
ington, X,  p.  123.     April  30,  1898. 
Type  locality.  —  Tlalpam,  near  City  of  Mexico,  Mexico. 

PeromjniictiB  guatamalensis  Merriam. 

1898.    Peromyacus  guatetnaletma   Mekbiam,  Proc.  biol.  soc. 

Washington,  xii,  p.  118.     April  30,  1898. 
Type  locality. —  Todos  Santos,  Guatemala.    Altitude,  10,000 

feet. 

Ferom3nsicii8  gymnotis  Thomas. 

1894.    Peromyacus  gymnotis  Thomas,  Ann.    and   mag.    nat., 

hist.,  6th  ser.,  xiv,  p.  365.     November,  1894. 
Type  locality.  — Guatemala. 

Peromjrscus  herronii  (Rhoads). 

1893.  Sitoniys  herronii  Rhoads,  Amer.  nat.,  xxvii,  p.  832. 
September,  1893. 

1897.  [Peromyacus^  herroni  Trouessart,  Catal.  mamm.,  pt. 
in,  p.  516. 

Type  locality.  —  San  Bernardino  Valley,  California. 

Feromjrscus  herroni  nigeUus  (Rhoads). 

1894.  Sitomys  herroni  nigellus  Rhoads,  Proc.  acad.  nat.  sci. 
PhUa.,  p.  257.     October,  1894. 

1897.  [Peromyscus']    herroni     nigellus    Trouessart,    Catal. 
mamm.,  pt.  iii,  p.  516. 

Type  locality.  —  West  Cajon  Pass,  San   Bernardino  Moun- 
tains, San  Bernardino  County,  CaUfornia. 

Peromjniiciis  hylocetes  Merriam. 

1898.  Peromyacua  hylocetes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  124.     April  30,  1898. 

Type   locality. — Patzcuaro,  State   of  Michoacan,  Mexico. 
Altitude,  8000  feet. 
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Peromyscxm  insigniB  Rhoads. 

1895.    Peromi/scus   insi^iis    Rhoads,   Proc.   acad.   nat.   sci. 

Phila.,  p.  83.     February  21,  1895. 
Type  locality.  —  Dulzura,  San  Diego  County,  California. 

PeromyscuB  insolatns  (Rhoads).^ 

1894.    Sitomys  insolatus  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 
p.  256.     October,  1894. 

1897.  [^Peromyscus]  insolatus  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  515. 

Type  locality.  —  Oro  Grande,  Mohave  Desert,  Kern  County, 
California. 

PeromyBCUB  inBnlanns  Bangs. 

1898.  Per omy sens  insulanus   Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  196.     March,  1898. 

Type  locality.  —  North  end  of  Cumberland  Island,  Camden 
County,  Georgia. 

Peromjrscus  keeni  (Rhoads). 

1894.    Sitomys  keeni   Rhoads,  Proc.   acad.   nat.    sci.   Phila., 
p.  258.     October,  1894. 

1897.  Pleromyscus^  keeni  Bangs,  Amer.   nat.,  xxxi,  p.   75. 
January,  1897. 

Type   locality.  —  Masset,  Graham  Island,   Queen   Charlotte 
Islands,  British  Columbia,  Canada. 

PeromjTSCus  leptnnui  Merriam. 

1898.  Peroniyscus  lepturus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  118.     April  30,  1898. 

Type  locality.  —  Mt.  Zempoaltepec,  State  of  Oaxaca,  Mex- 
ico.    Altitude,  8200  feet. 

*  Peromjnscns  leucopus  ( Rafinesque ) . 

1818.     Muscidus   leucopiis  Rafinesque,    American    monthly 

magazine,  in,  p.  446.     October,  1818. 
1885.    Hesperomys  leucopus  leucopus  True,  Proc.  U.  S.  nat. 

mus.,  vii  (1884),  p.  597.     1885. 
1891.     Vespen'mus  arnericanns  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  297.     June  30, 1891. 

^Type  of  the  subgenus   Trlnodontomys  (Rhoads,  Proc.  acad.  nat.  sci.  Phila.,  1894,  p. 
267.    October,  1894). 
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1895.     Peromyscus  leucopus  Thomas,  Ann.    and  Mag.  nat. 

hist.,  6th  ser.,  xvi,  p.  192.    February,  1895. 
Type  locality.  —  Pine  barrens  of  Kentucky. 

PeromyBCQB  leucopus  noveboracensis  (Fischer). 

1829.     [Mu8    sylvaticus]    novehoracetms^    Fischer,  Synopsis 
mammalium,  p.  318. 

1897.  Peroniy8CU8  leucopus    no veborace fists   Miller,   Proc. 
Boston  soc.  nat.  hist.,  xxviii,  p.  22.     April  30, 1897. 

Type  locality.  —  New  York, 

Peromjrscus  leucurus  Thomas. 

1894.     Peromyscus  leucuriis   Thomas,   Ann.   and   mag.   nat. 

hist.,  6th  ser.,  xiv,  p.  364.     November,  1894. 
Type  locauty.  —  Tehuantepec,  Mexico. 

Paromjniicus  levipas  Merriam. 

1898.  Peromyscus  levipes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xii,  p.  128.     April  30,  1898. 

Type  locality.  —  Mt.  Malinche,  State  of  Tlaxcala,  Mexico. 
Altitude,  8400  feet. 

PeromyscuB  macropus  (Merriam). 

1890.     Hesperojnys  macropus  Merriam,  North  Amer.  fauna, 

no.  4,  p.  53.     October  8, 1890. 
Type  locality.  —  Lake  Worth,  Dade  County,  Florida. 
Regarded  by  Chapman  (Bull.  Amer.  mus.  nat.  hist.,  vi,  p.  336, 
November  30,  1894)  as  identical  with  P,  floridanus, 

Peromyscus  macrorhinus  (Rhoads) 

1894.     Sitomys  macrorhinus   Ruoads,  Proc.  acad.   nat.    sci. 
Phila.,  p.  259.     October,  1894. 

1897.  P[eromyscu.H\  macrorhinus  Bangs,  Amer.  nat.  xxxi,  p. 
75.     January,  1897. 

Type  locality.  —  Skeena  River,  British  Columbia,  Canada. 

Peromyscus  madrensis  Merriam.  ' 

1898.  Peromyscus    madrensis    Merriam,    Proc.    biol.    soc. 
Washington,  xii,  p.  16.     January  27,  1898. 

Type  locality.  —  Maria   Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 
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TeromyBCxm  major  (Rhoads). 

1893.     Sitomys  major  Rhoads,  Amer.  nat.  xxix,  p.  831.     Sep- 
tember, 1893. 

1897.  \^P€romy8ciis\  inajor  Troukssart,  Catal.  mamm.,  pt. 
Ill,  p.  516. 

Type  locality.  —  Squirrel  Inn,  San  Bernardino  County,  Cali- 
fornia. 

Feromjnscns  manicnlatas  (Wagner). 

1845.     Ile^peromys  maniculatus  Wagnir,  Wiegmann's  Arch, 
f.  Naturg.,  XI,  Bd.  i,  p.  148. 

1898.  PerofnyscuH  inaniculatii^  Bangs,  Amer.   nat.,  xxxii,  p. 
496.     July.  1898. 

Type  locality.  —  The  Moravian  Settlements  in  Labrador. 

Peromjrscus  martirensis  (Allen). 

1893.  ^Sitomys  iwirtirensis    Allen,  Bull.    Amer.    mus.    nat. 
hist.,  V,  p.  187.     August  18,  1893. 

1897.  \^Perotnyscus]  tnartiretisis  Trouessart,  Catal.  mamm., 
pt.  Ill,  p.  516. 

Type    locality.  —  San     Pedro   Martir     Mountains,    Lower 
California,  Mexico.     Altitude,  7000  feet. 

Peromyscns  meamsii  (Allen). 

1891.      Ves2)eritnus   mearnsii  Allen,  Bull.  Amer.  mus.  nat 
hist..  Ill,  p.  299.     June  30,  1891. 

1895.  P[ero7ny8cus'\  meamsH  Att water.  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  331.     November  8, 1895. 

Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

PeromyBCus  megacephalus  (Rhoads). 

1894.  /Sitomys  megacephalus  Rhoads,  Proc.  acad.   nat.  sci. 
Phila.,  p.  254.     October,  1894. 

1896.  Perorayscns  megacephalus  Rhoads,  Proc.  acad.   nat. 
sci.  Phila.,  p.  191.     April,  1896. 

Type  locality.  — Woodville,  Jackson  County,  Alabama. 
Regarded    by    Bangs    (Proc.   biol.  soc.  Washington,  x,   p.    120, 
November  5,  1896)  as  identical  with  the  typical  form  of  P,  goss^yp- 
in  us, 

PeromyBcns  megalops  Merriam. 

1898.  Peromyscus  megalops  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  119.     April  30,  1898. 
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Type  locality.  —  Mountains  near  Ozolotepec,  State  of  Oaxaca, 
Mexico. 

Peromjrscus  magalotis  (Merriam). 

1890.  Hesperomys  niegalotis  Mebriam,  North  Amer.  fauna, 
no.  3,  p  64.     September  11,  1890. 

1895.  PeromyscHs  niegalotis  Allen,  Bull.  Araer.  mus.  nat. 
hist.,  VII,  p.  229.     June  29,  1895. 

Type  locality.  —  Black  Tank,  Desert  of  the  Little  Colorado, 
Coconino  County,  Arizona. 

Peromyscus  makistunis  Merriam. 

1898.  Perontyacus  tnekistunts  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  124.     April  30,  1898. 

Type  locality.  —  Chalchicomula,  State  of  Puebla,  Mexico. 
Altitude,  8400  feet. 

*^Parom3r8Cii8  malanophzys  (Coues). 

1874.    Jlesjjeromys  (  Vesperimus)   melanophrya  Coues,  Proc. 

acad.  nat.  sci.  Phila.,  p.  181.     December  15,  1874. 
1885.    Hesperotnys  mehtnophrys  True,  Proc.  IT.  S.  nat.  mus., 

VII  (1884),  p.  598.     1885. 
1897.     P\eromyscHs\   yndanophrys  Allen,   Bull.  Amer.  mus. 

nat.  hist.,  ix,  p.  51.     March  15,  1897. 
Type  locality.  —  Santa  Efigenia,  Tehuantepec,  Mexico. 

Paroiii3r8ea8  malanotis  Allen  and  Chapman. 

1897.   Peromyscus    mdanotis    Allen   and  Chapman,   Bull. 

Araer.  mus.  nat.  hist.,  ix,  p.  203.     June  16,  1897. 
Type  locality. — Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Paromyscus  marriami  Mearns. 

1896.  Peromyscus  merriami  Mearns,  Preliminary  diagnoses 
of  new  mammals  from  the  Mexican  border  of  the  United 
St&tes,  p.  2.  May  25,  1896.  (Reprint:  Proc.  U.  S.  nat. 
mus.,  XIX,  p.  138.     December  21,  1896.) 

Type  locality.  —  Village  of  Sonoyta,  on  the  Sonoyta  River, 
State  of  Sonora,  Mexico. 

*  Paromyscus  mazicaniis  (Saussure). 

1860.    I£esperomys   mejcicanns  Saitssure,  Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  103. 
1885.   Hesperomys   mexicanus   True,  Proc.  U.  S.  nat  mus., 

VII  (1884),  p.  597.     1885. 
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1897.  Peromyscus  mexicamis  Allen,  Bull.  Araer.  mus.  nat. 
hist.,  IX,  p.  51.     March  15, 1897. 

Type  locality.  —  State  of  Vera  Cruz,  Mexico  (see  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  51.     March  15,  1897). 

Peromyseas  mezicaniis  orisabaa  Merriam. 

1898.  Peromyscus  niexicanus  orizabae  Merriam,  Proc.  biol. 
soc.  Washington,  xii,  p.  121.     April  30,  1898. 

Type  locality.  —  Orizaba,  State  of  Vera  Cruz,  Mexico.  Alti- 
tude, 4200  feet. 

Peromyscus  mejdcanus  saxatilis  Merrianu 

1898.    Peromyscus  mexicanus  saxatilis  Merriam,  Proc.  biol. 

soc.  Washington,  xn,  p.  121.     April  30,  1898. 
Type  locality.  —  Jacaltenango,  Huehuetenango,  Guatemala. 

Peromyscus  mejdcanus  totontepecus  Merriam. 

1898.  Perofnyscus  mexicanus  totontepecus  Merriam,  Proc.  biol. 
soc.  Washington,    xii,  p.  120.      April   30,   1898. 

Type  locality.  —  Totontepec,  State  of  Oaxaca,  Mexico.  Alti- 
tude, 6500  feet. 

** Peromyscus  michiganensis  (Audubon  and  Bachman). 

1842.    Mus   inichiganensis   Audubon   and  Bachman,   Journ. 

acad.  nat.  sci.  Phila.,  viii,  pt.  ii,  p.  304. 
1885.    Hesperomys    michiganensis   True,    Proc.   U.    S.    nat. 

mus.,  VII  (1884),  p.  597.     1885. 
1896.   Peromyscus  michiyanetisis   Allen,  Bull.    Amer.  mus. 

nat.  hist.,  viii,  p.  238.     November  21,  1896. 
Type  locality. —  Erie  County,  Ohio. 

Perom3rscus  michiganensis  pallescens  Allen. 

1896.    Peromyscus    7nichiyane7isis    jxvllescens    Allen,    Bull. 

Amer.  mus.  nat.  hist.,  viii,  p.  238.     November  21, 1896. 
Type  locality. —  San  Antonio,  Bexar  County,  Texas. 

Peromyscus  musculoides  Merriam. 

1898.    Peromyscus    musculoides    Merriam,   Proc.    biol.    soc. 

Washington,  xii,  p.  124.     April  30,  1898. 
Type  locality.  —  Cuicatlan,  State  of  Oaxaca,  Mexico. 

Peromyscus  musculus  (Merriam). 

1892.  Sitomys  micsculus  Mkrriam,  Proc.  biol.  soc.  Washing- 
ton, viii,  p.  170.     December  29,  1892. 
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1897.  Peroniyscm  mnsculiis  Allen  and  Chapman,  Bull. 
Amer.  mus.  nat.  hist.,  ix,  p.  203.     June  16,  1897. 

Type  locality.  —  Near  City  of  Colima,  State  of  Colima,  Mex- 
ico. 

Peromyscus  musculiis  bmnnaus  Allen  and  Chapman. 

1897.  Peromyscus  miiscidus  brunneus  Allen  and  Chapman, 
Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  203.     June  16,  1897. 

Type  lo(  ality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Peromyscus  nasntus  (Allen). 

1891.    Vespertmns   nasutus  Allen,   Bull.   Amer.   mus.    n«t. 

hist.,  Ill,  p.  299.     June  30,  1891. 
Type  locality.  —  Estes  Park,  Larimer  County,  Colorado. 

Peromyscus  uelsoni  Merriam.^ 

1898.  Peromyscus  {Meyadontoniys)  nelsoni  Merriam,  Proc. 
biol.  80C.  Washington,  xii,  p.  116.     April  30,  1898. 

Type  locality.  —  Jico,  State  of  Vera  Cruz,  Mexico.  Alti- 
tude, 6000  feet. 

Peromyscus  ni^elTentris  (Chapman). 

1889.  Hesperomys  nweiventris  Chapman,  Bull.  Amer.  mus. 
nat.  hist,  ii,  p.  117.     June  7,  1889. 

1896.  Peromyscus  niveiventris  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  121.     November  5,  1896. 

Type  locality.  —  On  the  east  peninsula,  opposite  Micco, 
Brevard  County,  Florida. 

Peromyscus  nudipes  (Allen). 

1891.  Hesperomys  (  Vesperimus?)  nudipes  Allkn,  Bull.  Amer. 
mus.  nat.  hist.,  in,  p.  213.     April  17,  1891. 

1897.  Pero7nyscus  7iudi/>€s  Alfa  no,  Mammiferos  de  Costa 
Hica,  p.  35. 

Type  locality.  —  La  Carpintera,  Costa  Kiea. 

*  Peromyscus  nuttalli  (Harlan). 

1832.    Arofcola  nuttalli  Haklan,  Monthly  Amer.  journ.  geol. 

and  nat.  sci,  Phila.,  p.  446.     April,  1882. 
1885.    I/esjteromys  a  ureal  us  Trle,  Proc.  U.  S.  nat.  nms.,  vu 
(18H4),  p.  598.     18^5. 

V 

'  Placed  bj*  Merriam  in  the  subgenus  Mei/adonfomys. 
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1898.   Peromyscus   nuttalii  Bangs,    Proc.   Boston  soc.   nat. 

hist,  XXVIII,  p.  197.     March,  1898. 
Type  locality.  —  Norfolk,  Norfolk  County,  Virginia. 

Peromyscus  oaxacensis  Merriam. 

1898.   Peromyscus  oaxacensis  Merbiam,  Proc.  biol.  soc.  Wash 

ingtbn,  xii,  p.  122.     April  80,  1898. 
Type  locality.     Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 

Altitude,  10,000  feet. 

Peromyscus  oreas  Bangs. 

1898.     Peromyscus  oreas  Bangs,  Proc.  biol.  soc.  Washington, 

XII,  p.  84.     March  24,  1898. 
Type  locality.  —  Mt.  Baker  Range,  British  Columbia,  near 
boundary    of    Whatcom    County,   Washington.     Altitude, 
6500  feet. 

Perom3rscus  phasma  Bangs. 

1898.     Peromyscus  phasma  Bangs,  Proc.   Boston  soc.   nat 

hist.,  xxviii,  p.  199.    March,  1898. 
Type  locality.  —  Point  liomo,  Anastasia   Island,  St.   John 
County,  Florida. 

Perom3rscu8  robustus  (Allen). 

1893.     Sitomys  robust  us  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  385.     December  16,  1893. 
1897.     [Perofnyscus]   robustus  Trouessart,   Catal.   mamm., 

pt.  Ill,  p.  516. 
Type  locality.  —  Lakeport,  Lake  County,  California. 

Perom3rscus  rufinus  (Merriam) . 

1890.     Hesimromys  leucopus  rufinus  Merriam,  North   Amer 
fauna,  no.  3,  p.  65.     September  11,  1890. 

1896.  Peromyscus  rufinus  Allen,  Bull.  Amer.  mus.  nat.  hist., 
viii,  p.  252.     November  25,  1896. 

Type  locality.  — San  Francisco  Mountain,  Coconino  County, 
Arizona.     Altitude,  9000  feet. 

Perom3r8CUS  sitkensis  Merriam. 

1897.  Perotnysras  sttkeNsis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  223.     July  15.  1897. 

Type  locality. —  Sitka,  Alaska. 
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TmomjBCxm  spicilegUB  Allen. 

1897.     Peromyscus  spicileffus  Allen,  Bull.  Amer.  raus.  n»t. 

hist.,  IX,  p.  50.     March  15, 1897. 
Type  locality.  —  Mineral  San   Sebastian,  Masoota,  State  of 

Jalisco,  Mexico. 

Peromysciift  stephansi  Mearns. 

1897.  Peromyscua  stephensi  Mearns,  Proc.  U.  S.  nat.  mos., 
XIX,  p.  721.    July  30,  1897. 

Type  locality.  —  The  lowest  water  on  the  wagon  road,  in  a 
canyon  at  the  east  base  of  the  Coast  Range  Mountains,  San 
Diego  County,  California. 

Peromysciui  snbgrisaus  (Chapman). 

1893.  Sitomya  niveiventris  aubgriseus  Chapman,  Bull.  Amer. 
mus.  nat.  hist.,  v,  p.  340.    December  22,  1898. 

1898.  Peromysctis  subgriseus  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  XX VIII,  p.  200.     March,  1898. 

Type  locality. — Gainesville,  Alachua  County,  Florida. 

Paromyscns  snbgrlsaiui  baliolns  Bangs. 

1898.     Peromyscua  aubgriaetia  arenarius  Bangs,  Proc.  Boston 

soc.  nat.  hist.,  xxviii,  p.  202.    March,  1898.     (Not  P.  eremi- 

cus  arenarius  Mearns,  1896.) 
1898.     PermnyBCus  stibgriseus  baliolua  Bangs,  Science,  n.  s., 

VIII,  p.  215.     August  19,  1898. 
Type   locality. —  Hursroan's   Lake,   Savannah    River,   near 

Bascom,  Scriven  Co.,  Georgia. 

Peromyscus  8nbgri86ii8  rhoadsi  Bangs. 

1898.     Peromyscus  subgrinefis  rhwidsi  Bangs,  Proc.  Boston 

soc.  nat.  hist.,  xxviii,  p.  201.     March,  1898. 
Type  locality. —  Anclote  River,  Hillsboro  County,  Florida. 

ParomsTBCUs  taylorl  (Thomas). ^ 

18^7.     Ileaperomys  (  Vesperimus)   tuylori  Thomas,  Ann.  and 

mag.  nat.  hist.,  5  ser.,  xix,  p.  66.     January,  1887. 
1896.     Peroniyscns    {Baimnya)    taylori  Allen,  Bull.   Amer. 

mus.  nat.  hist.,  viii,  p.  65.     April  22,  1896. 
Type  locality.  —  San  Diego,  Duval  Co.,  Texas. 

1  This  species  has  been  made  type  of  the  sabgenus  Baiomya  (True,  Proo.  U.  S.  nat 
nius..  xvT,  \\  758,  February  7. 1893). 
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Perom3r8Cii8  tehnantepectui  Merriam. 

1898.     Peromyscus  tehuiiitepecus  Mbrriam,    Proc.  biol.   soc. 

Washington,  xii,  p.  122.     April  80, 1898. 
Type  locality.  —  Tehuantepec,  State  of  Oaxaca,  Mexico. 

Perom3r8Ciui  texanus  ( Woodhouse) . 

1858.     Hesjpermnys  texamts  Woodhouse,  Proc.  acad.  nat.  sci. 

Phila.,  VI,  p.  242.     February,  1858. 
1896.     PeroiuyHcicH  teMimis  MEABys,  Preliminary   diagnoses 

of  new  mammals  from  the  Mexican  border  of  the^United 

States,  p.  4.     March  25,  1896.     (Reprint:  Proc.  U.  S.  nat. 

mus.,  XVIII,  p.  446.     May  23,  1896.) 
Type  locality.  —  Western  Texas. 

Parom3rBCii8  texanus  arcticus  (Meams) . 

1890.     Hes]}eromys  leueopu^  arcticiis   Mearxs,    Bull.    Amer. 

mus.  nat.  hist.,  ii,  p.  285.     February  21,  1890. 
1896.     Peromyscus  texamis  arcttctis  Ali^n,  Bull.  Amer.  mus. 

nat.  hist.,  viii,  p.  252.     November  25,  1896. 
Type  locality.  —  Fort  Simpson,  Mackenzie,  Canada. 

Perom3r8Ciui  texanus  arizonae  (Allen). 

1894.     Sitomys  attiericanus  anzomie  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vi,  p.  821.     November  7,  1894. 
Type  locality.  —  Fairbank,  Cochise  County,  Arizona. 
Afterward  regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  vii, 
p.  229,  June  29,  1895)   as  a  synonym  of  Hesperotnys  sonorieiisis 
Le  Conte. 

PeromsTBCUs  texanna  artemiaiaa  f  Rhoads) . 

1894.     Sitomys  americann^  artemisiae  R  ho  ads,    Proc.   acad. 

nat.  sci.  Phila.,  p.  260.     October,  .1894. 
Type  locality. —  Ashcroft,  British  Columbia,  Canada. 

Peromyscos  texanns  clamantiB  (MearnH). 

1X9().     Pf^nmtysrns   textitnix  rhukt-ntis  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  4.     March  25,  1896.     (Reprint:  Proc.  U. 

S.  nat.  mus.,  xviii,  p.  446.     May  28,  1H9()). 
Type  locality.  —  San  Cleraente  Island,  Los  Angeles  County, 

California. 
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Peromyscns  texaniui  coolidgei  (Thomas). 

1898.  Permuysctis  leucopiis  coolidgei  Thomas,  Ann.  and 
mag.  nat.  hist.,  7th  ser.,  i,  p.  45.     January,  1898. 

Typk  locality.  —  Santa  Anita,  Cape  Region  of  Lower  Cali- 
fornia, Mexico. 

Peroiii]nicii8  texanns  daaerticola  (Meams) . 

1890.  Hesperomya  leucoptis  deserticolus  Meabns,  Bull.  Amer. 
mus.  nat.  hist.,  ii,  p.  285.  Described  on  page  287.  Febru- 
ary 21,  1890. 

1896.  P[erofny8cus]  t\exatins\  deserticolus  Meabns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  4.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  28,  1896.) 

Type  locality.  —  Mohave  Desert,  San  Bernardino  County. 
California. 

Peromyscns  texaniis  gambelii  (Baird) . 

1857.     Hesperotnya  gamhdii  Baibd,  Mamm.  N.  Amer.,  p.  464. 

1896.  P\eroniy8Ciis\  tlexanua]  yambelii  Mearns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  4.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896). 

Type  locality.  —  Monterey,  Monterey  County,  California 
(see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v,p.  191,  August  18, 
1893). 

Peroiii]nicii8  texaniis  madiiis  Meams. 

1896.  Peromyscus  texmnis  meditcs  Mearns,  Preliminary  diag- 
noses of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  4.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896). 

Type  locality. — Nachoguero  Valley,Lower  California,  Mexico. 

PeromsTBCTiB  texanus  nabrascensis  (Mearns). 

1890.     Hesperomys     leucojnis    7iebrasc€n8i8     Mearns,    Bull. 

Amer.  mus.  nat.  hist.,  ii,  p.  285.     Described  on  page  287. 

February  21, 1890. 
1896.     Perornyaciis  texamis  nehrascensis  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vin,  p.  251.     November  25,  1896. 
Type  locality.  —  Calf  Creek,  central  Montana. 
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Peromyscus  texanus  satixratus  Bangs. 

1897.  Ptroniyscm  Uxnnu%  saturatus  Bangs,  Amer.  nat., 
XXXI,  p.  75.     January,  1897. 

Type  locality.  —  Saturna  Island,  in  the  Gulf  of  Georgia, 
half  way  between  Victoria  and  Vancouver  City,  British  Co- 
lumbia, Canada. 

*  Parom3r8ca8  taxanus  sonoridnsis  (Le  Conte). 

1853.  Jlesperornya  sonoriensis  Le  Conte,  Proc.  acad.  nat. 
sci.  Phila.,  p.  413. 

1885.  IIesj*€roffii/8  hucopus  sonorioisis  True,  Proc.  U.  S. 
nat.  mu8.,  vii  (1884),  p.  597.     1885.     (Part.) 

1896.  [PerofNt/acuH  tejr<(ntii('\  fttmoriensis  Meabns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  3.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mue.,  xviii,  p.  446.     May  23,  1896). 

Type  locality.  —  Santa  Cruz,  State  of  Sonora,  Mexico. 

Pdrom3r8cnB  texanus  snbarcticnB  Allen. 

1899.     Peromyscus  texdnm  subarcticus  Allen,   Bull.  Amer. 

mus.  nat.  hist.,  xii,  p.  15.     March  4,  1899. 
Type  locality.  —  Deerlodge  County,  Montana. 

Paromysciis  texanos  tharberl  (Allen). 

1893.  Sitotnys  attiericafms  thurberi  Allen,  Bull.  Amer.  mus. 
nat.  hist,  v,  p.  185.     August  18,  1893. 

1896.  P[ero)nyscuH\  t[ej'anm'\  thurberi  Mearns,  Preliminary 
diagnose?  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  4.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896.) 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  8200  feet. 

Parom3r8Cii8  thomasi  Merriam.^ 

1898.  Penymysciis  {Mey<(dontomys)thomasi  Merriam,  Proc. 
biol.  soc.  Washington,  xii,  p.  116.     April  30,  1898. 

Type  locality.  —  Mountains  near  Chilpancingo,  State  of 
Guerrero,  Mexico.     Altitude  9700  feet. 

1  This  species  ba«  been  made  type  of  the  subf^enus  Megadontomys  (Merriam,  Proc. 
biol.  soc.  Washington,  XII,  p.  115,  April  30, 1898).  P,  nelsoni  is  the  only  other  known 
member  of  the  group. 
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Peromyscus  tiburonenBis  Mearns. 

1897,     Peromysmis   tiburonensU  Mbarns,    Proc.    U.  S.  nat^ 

mu8.,  XIX,  p.  720.     June  80,  1897. 
Type  locality.  —  Tiburon  Island,  Gulf  of  California,  Mexico. 

Perom3r8Ciui  tomillo  Mearns. 

1896.  Peroniyscits  tortiillo  Mearns,  Preliminary  diagnoses  of 
new  mammals  from  the  Mexican  border  of  the  United  States, 
p.  8.  March  25,  1896.  (Reprint:  Proc.  U.  S.  nat.  mus., 
XVIII,  p.  445.     May  23,  1896.) 

Type  locality.  —  Rio  Grande,  about  six  miles  above  El  Paso, 
El  Paso  County,  Texas. 

Perom3r8Cii8  tmei  (Shnfeldt). 

1886.     Heaperomys  trim  Shupeldt,  Proc.  U.   S.  nat.  mus., 

VIII,  p.  407.     September  14,  1885. 
1895.     P[€rfmii/scH8]  trim  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VII,  p.  229.     June  29,  1895. 
Type    locality.  —  Fort    Wingate,    Valencia    County,   New 

Mexico. 

Peromyscus  yncatanicus  Allen  and  Chapman. 

1897.  Peromysc^is  i/mata?iicm  Allen  and  Chapman,  Bull. 
Amer.  mus.  nat.  hist.,  ix,  p.  8.     February  23,  1897. 

Type  locality.  —  Chichen-Itza,  Yucatan. 

Peroin3r8Cii8  zarhjmchus  Merriam. 

1898.  PerotnyscHs    zarhynchiis    Merriam,    Proc.    biol.    soc. 
Washington,  xii,  p.  117.     April  30,  1898. 

Type  locality.  —  Tumbala,  State  of  Chiapas,  Mexico. 

Perom3r8Cii8  zarhjmchus  cristobalansis  Merriam. 

1898.     Peromyscus  zarhynchns  cristohnUnsis  Merriam,  Proc. 

biol.  soc,  Washington,  xii,  p.  117.     April  80,  1H98. 
Type  locality. —  San  Cristobal,  State  of  Chiapas,  Mexico. 


Genus  RHIPIDOMYS  Tschudi. 

1845.     Rhipidomys   Tschudi,   Fauna  peruana,  p.  183.     Type. 
—  Hesperomya  leticodactyhis  Tschudi. 


Digitized  by 


Google 


88      PROCEEDINGS:  BOSTON  SOCIETY   NATURAL  HISTORY. 

*Rliipidom3r8  8iimichra8ti  (Saussure). 

1861.     Ilesperomys  sumichrasti  Saussure,  Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  107. 
1885.   Henptroniys  sumichrasH  Tbuk,  Proc.  U.  S.  nat.  mus^ 

VII  (1884),  p.  598.     1885. 
1897.     [Hhipidofnt/s]  sumichrasti  Trouessart,  Catal.  mamni., 

pt.  Ill,  p.  519. 
Type  locality.  —  Eastern  slope  of  moantains  in  State  of  Vera 

Cruz,  Mexico. 

Rliipidoin3r8  decoloms  True. 

1894.     iSitomys  {Rhipidomys)  decolortis  True,  Proc.  U.  S. 

nat.  mus.,  xvi,  p.  689.    February  5,  1894. 
1897.     [Hhipidomya]  decolorua  Tbouessart,  Catal.  mamm., 

pt.  Ill,  p.  519. 
Type  locality.  —  Rio  de  las  Piedras,  Honduras. 


Genus  TYLOMTS  Peters. 

1866.  Tylomys  Peters,  Monatsber.  k.  preuss.  Akad.  Wissensch. 
Berlin,  p.  404.  Type.  —  Hesperomya  (Tylotnys)  imdicaiiduB 
Peters. 


*iTylomy8  nudicaudus  (Peters). 

1866.  Ilesperomys  (  Tylouiys)  iivdicaudas  Peters,  Monats- 
ber. k.  preuss.  Akad.  Wissensch.  Berlin,  p.  404,  pi.  1,  figa. 
1-4. 

1885.  Hesiyeromys  nudicdiidiis  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  598.     1885. 

1897.  [Tylo7nys]  muHannlus  Troukssart,  Catal. mamin.,  pt. 
Ill,  p.  520. 

Type  locality.  —  Guatemala. 

*  Tylomys  panamansis  (Gray). 

1873.     Neomys  panainensis  QruxY,  Ann.  and  mag.  nat.   hbt., 

4th  ser.,  xii,  p.  417. 
1885.     Hesperornys  panamensis  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  598.     1885. 
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1897.     [^Tylomys]  panamemia  Trouessart,  Catal.  raamm., 

pt.  Ill,  p.  526. 
Type  locality.  —  Panama. 

T7lom3r8  watsoni  Thomas. 

1899.     Tt/lomt/s  tffcUsoni  TnoMXHy  Ann.  and  mag.  nat.  hist., 

7th  ser.,  iv,  p.  278.     October,  1899. 
Type  locality.  —  Bogava,   Chiriqui,  N.  W.  Panama.    Alti- 
tude, 800  feet. 


Genus  -HOLOCHILnS  Brandt. 

1835.  JSblochilus  Brandt,  Mem.  de  i'acad.  imper.  sci.  St. 
Petersbourg,  6th  ser.,  i,  p.  428.  Type.  —  Mus  (IlolochUua) 
lettcogaster  Brandt. 


""HolochUuft  pUorldM  (Pallas). 

1778.     Mns  pUorides  Pallas,  Nov.  spec,  quadr.  glir.  ord.,  p. 
Ifx. 

1885.   Hesperomys  pilorides  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1897.     [jHolochUus]  pilorides  Troubss art,.  Catal.  mamm.,  pt. 

Ill,  p.  520. 
Type  locality.  —  Island  of  Martinique,  Lesser  Antilles. 


Genus  SIOMODON  Say  and  Ord. 

1825.      Siffmodoti  Say  and  Ord,  Joum.  acad.  nat.  sci.  Phila.,  iv, 
pt.  II,  p.  352.     Type.  —  Siipnodon  hispidm  Say  and  Ord. 


.  Sigmodon  bomcaa  Allen. 

1897.     Sigmiodan  borucae  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  40.    March  11,  1897. 
Type  locality.  —  Boruca,  Costa  Rica. 
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Sigmodon  colimaa  Allen. 

1897.     iSigmodon  colimae  Allen,  Bull.  Amer.  mus.  nat.  hist, 

IX,  p.  55.     March  15,  1897. 
Type  locality.  —  Plains  of  Colima,  State  of  Colima,  Mexico. 

Sigmodon  fnlvlTanter  Allen. 

1889.  Sigmodon  fulvwenter  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  180.     October  21,  1889. 

Type  locality.  —  Zacatecas,  State  of  Zacatecas,  Mexico. 

*  Sigmodon  hispidos  Say  and  Ord. 

1825.     Sigmodon  hispidus  Say   and  Ord,  Jo  urn.  acad.  nat. 

sci.  Phila.,  iv,  pt.  ii,  p.  354. 
1885.    Sigmodon  hispidus   True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  598.     1885. 
Type  locality. —  St.  John's  River,  Florida. 

Sigmodon  hispidus  arisonae  Mearns. 

1890,  Sigmodon  hispidus  arizonae  Mearns,  Bull.  Amer.  mus. 
nat.  hist.,  ii,  p.  285.     February  21,  1890. 

Type  locality.  —  Fort  Verde,  Yavapai  County,  Arizona. 

Sigmodon  hispidus  eremicus  Mearns. 

1897.  Sigmodon  hispidus  eremicus  Mearns.  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Sciurus,  Castor^ 
Neotoma  and  Sigmodon,  from  the  Mexican  border  of  the 
United  States,  p.  4.  March  15.  1897.  (Reprint:  Proc.  U. 
S,  nat.  mus.,  xx,  p.  504.     January  19,  1898). 

Type  locality.  — Cienega  Well,  thirty  miles  south  of  monii> 
ment  no.  204,  Mexican  boundary  line,  on  the  left  bank  of 
the  Colorado  River,  State  of  Sonora,  Mexico. 

Sigmodon  hispidus  littoralis  Chapman. 

1889.     Sigmodon  hispidus  littorcdis  Chapman,  Bull.   Amer* 

mus.  nat.  hist.,  ii,  p.  118.     June  7,  1889. 
Type   lo<  ality. —  East  Peninsula,  opposite   Micco,  Brevard 

County,  Florida. 

Sigmodon  hispidus  pallidus  Mearns. 

1897.  Sigmodon  hispidus  /xiliidu^  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Sciurus,  Castor, 
Neotoma  and  Sigmodon,  from  the  IVIexican  border  of  the 
United  States,  p.  4.  March  15,  1897.  (Reprint:  Proc.  U. 
S.  nat.  mus.,  xx,  p.  504.     January  19,  1898). 
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Type  lqcaiity.  —  Left  bank  of  the  Rio  Grande,  about  six 
miles  above  El  Paso,  El  Paso  County,  Texas. 

Sigmodon  hispidns  spadicipygns  Bangs. 

1898.     Sigmodon  hinjndff^  HpadicipyguH  Bax(;8,  Proc  Boston 

80C.  nat.  hist.,  xxviii,  p.  192.     March,  1898. 
Type  locality.  —  Cape  Sable,  Monroe  County,  Florida. 

Sigmodon  hispidas  tezianas  (Audubon  and  Bachman). 

1853.     Arvicold  texia/m  Audubon  and  Bachman,  Quad.  N. 

Amer.,  in,  p.  229. 
1891.     Sigmodon  hispidiis  ttxianus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  iii,  p.  287.     June  30,  1891. 
Type  locality.  —  Brasos  River,  Texas. 

Sigmodon  mascotensis  Allen. 

1897.     Sigmodon  7n(i8cotensi8  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  54.     March  15,  1897. 
Type  locality.  —  Mineral  San  Sebastian,  Mascota,  State  of 

Jalisco,  Mexico. 

Sigmodon  minimns  Mearns. 

1894.  Sig^nodon  minima  Mbabns,  Proc.  U.  S.  nat.  mus., 
xvii,  p.  130.     July  19,  1894. 

Type  locality. — Upper  corner  monument.  Grant  County,  New 
Mexico,  on  the  Mexican  boundary  line,  100  miles  west  of  the 
initial  monument  on  the  west  bank  of  the  Rio  Grande. 

Sigmodon  toltecns  (Saussure). 

1860.     He^peromys  toltecns  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  98. 
1897,     Sigmodofi  toltecus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  54.    March  15,  1897. 
Type   locality,  —r  Mountains   of   the    State   of   Vera   Cruz, 

Mexico. 


Genus  OR7ZOM7B  Baird. 

1857.      Oryzomys  Baird,  Mamm.  N.  Amer.,  p.  458.    Type. - 
Mxis  pcdustris  Harlan. 
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OrytomjB  alfaroi  (Allen). 

1891.     Hesperomys  {Oryzomya)  alfaroi  ALi.^if,  Bull.  Amer. 

mu8.  nat.  hist.,  iii,  p.  214.     April  17,  1891. 
1894,     Oryzotnys   alfaroi  Allen,  Abstract  proc.   Linn.  soc. 

New  York,  1893-1894,  p.  36.     July  20,  1894. 
Type  locality. —  San  Carlos,  Costa  Rica. 

OxytomjB  antillamm  Thomas. 

1898.     Oryzomys  antilUirum   Thomas,   Ann.  and   mag.   nat. 

hist,  7th  ser.,  i,  p.  177.     February,  1898. 
Type  locality.  —  Jamaica. 

OrfwomjB  aqnaticiui  Allen. 

1891.      Oryzotnys  aquaticus   Allen,  Bull.  Amer.   mus.   nat. 

hist.,  Ill,  p.  289.     June  30, 1891. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

Orysomjrs  buUeri  Allen. 

1897.  Oryzcnnys  httUsri  Allen,  Bull.  Amer.  mus.  nat.hbt.,  ix, 
p.  53.     March  15,  1897. 

Type  locality.  —  Valle  de  Banderas,  Terro  Tepic,  State  of 
Jalisco,  Mexico. 

01:7101113^8  chapmani  Thomas. 

1898.  Oryzoniys  chapmani  Thomas,  Ann.  and  mag.  nat.  hist., 
7th  ser.,  i,  p.  179.     February,  1898. 

Type  locality.  • —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Oryzomys  chrysomalaB  Allen. 

1897.      Oryzomys  chrysomda^  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  37.     March  11,  1897. 
Type  locality.  —  Suerre,  Costa  Rica. 

Oryzomys  costaricensis  Allen. 

1893.      Oryzomys  costaricensis  Allen,  Bull.  Amer.  mus.   nat. 

hist.,  V,  p.  239.     September  22,  1893. 
Type  locality. —  El  General,  Costa  Rica.    Altitude,  2150  feet. 

*  Oryzomys  couesi  (  Alston)  . 

1876.     Jlesj^eromys  couesi  Alston,  Proc.   zool.  soc.  London, 

p.  756. 
1885.   Hesperomys   conesi   True,  Proc.  U.  S.  nat.   mus.,  vii 
•      (1884),  p.  597.     1885. 
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1893.     Oryzortiys  couesi  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xi,  p.  403.     May,  1893. 
Type  LOCALITY.  —  Coban,  Guatemala  (see  Thomas,  Ann.  and 

mag.  nat.  hist.,  6th  ser.,  xi,  p.  403,  May,  1893). 

Orysomys  fnlgens  Thomas. 

1893.  Oryzomys  ftdgens  Thomas,  Ann.  and  mag.  nat.  hist., 
.6th  ser.,  xi,  p.  403.     May,  1893. 

Type  locality.  —  "  Mexico." 

Oryzomys  falTaacens  (Saussure). 

1860.     Hesperoinya  fidmscens   Saussure,    Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  102.     March,  1860. 
1897.     Oryzotnys  fulmacens    Allen    and    Chapman,    Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  204.     June  16,  1897. 
Type  locality.  —  State  of  Vera  Cruz,  Mexico. 

Orysomjrs  gracilis  lliomas. 

1894.  Oryxomya  gracilis  Thomas,  Ann.  and  mag.  nat.  hiet., 
6th  ser.,  xiv,  p.  358.     November,  1894. 

1895.  Oryzomys  gracilis  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xvi,  p.  57.     July,  1895. 

Type  locality.  —  Concordia,  Medellin,  Colombia. 

Ory%omjB  jalapae  Allen  and  Chapman. 

1897.     Oryzomys  jalapae  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist,  ix,  p.  206.     June  16,  1897. 
Type  locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 

Oiyxomys  melanotis  Thomas. 

1893.    Oryzomys  melanotis  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xi,  p.  404.     May,  1893. 
Type  locality.  —  Mineral   San   Sebastian,   State   of  Jalisco, 

Mexico. 

017201113^8  mezicaniiB  Allen. 

1897.  Oryzomys  niexicaniis  Allen,  Bull.  Amer.  mus.  nat.  hist., 
IX,  p.  52.    March  15,  1897. 

Type    locality.  —  Hacienda  San   Marcos,   Tonila,  State   of 
Jalisco,  Mexico. 

Oryzomys  nelsoni  Merriam. 

1898.  Oryzomys  nelsoni  Merriam,  Proc.  bid.  soc.  Washing- 
ton, XII,  p.  15.     January  27,  1898. 
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Typb  locality. —  Maria  Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 

^  Oryzomys  palustris  ( Harlan) . 

1837.   Mu8  paliistris   Harlan,   Silliman's  Amer.  journ.  sci., 

XXXI,  p.  386. 
1867.    Oryzomys  paluatria  Baird,  Mamm.  N.  Amer.,  p.  459. 
1885.   Hesperotnys  palustris  Tbue,  Prop.  U.  S.  nat.  mus.,  vii 

(1884),  p.  597.     1885.     (Part.) 
Type  locality. —  Fast  Land,  near  Salem,  Salem  County,  New 

Jersey. 

Oryiomys  palustris  coloratos  Bangs. 

1 898.    Oryzomys  palustris  colorattcs  Bangs,  Proc.  Boston  soc. 

Hat.  hist,  XXVIII,  p.  189.    March,  1898. 
Type  locality. —  Cape  Sable,  Monroe  County,  Florida. 

Oryzomys  palustris  natator  Chapman. 

1893.  Oryzomys  palustris  natator  Chapman,  Bull.  Amer.  mus. 
nat.  hist,  v,  p.  41     March  17,  1893. 

Type  locality. —  Gainesville,  Alachua  County,  Florida. 

Oryzomjrs  palustris  taxensis  Allen. 

1894.  Oryzomys  palustris  texensis  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  177.     May  31,  1894. 

Type  locality.  —  Rockport,  Aransas  County,  Texas. 

Oryzomys  peninsulae  Thomas. 

1897.    Oryzomys  )}eMi7isulae  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xx,  p.  548.     December,  1897. 
Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

Oryzomys  talamancae  Allen. 

1891.    Oryzomys  talamancae  Allen,  Proc.  TJ.  S.  nat.  mus., 

XIV,  p.  193.     July  24,  1891. 
Type  locality.  — Taiaraanca,  Costa  Rica. 

Oryzomys  victus  Thomas. 

1895.  Oryzomys  victus  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 
ser.,  I,  p.  177.     February,  1898. 

Type  locality.  —  St.  Vincent,  Lesser  Antilles. 
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Genas  ZTGODONTOMYB  Allen. 

1897.    Zygodontomys  Allen,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p. 
38.     March  11,  1897.     Type. —  Oryzomys  cherriei  Allbn. 


Zygodontomjni  cherriei  (Allen). 

1895.    Oryzomys  cherriei  Allkn,  Bull.  Amer.  mus.  nat.  hist, 

vn,  p.  329.     November  8,  1895. 
1897.    Z/ygodontomyB  cherriei  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  88.    March  11,  1897. 
Type  locality. —  Boruca,  Costa  Rica. 


Genus  SIOMODONTOMYS  Allen. 

1897.    Sigmodontomya  Allen,  Bull.  Amer.  mus.  nat.  hist.,  ix, 
p.  38.     March  11,  1897.      Type.—  Sigmodontomys  al/ari  Allen. 


Sigmodontomjni  alfari  Allen. 

1897.    Sigmodontomys  alfari  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  39.     March  11,  1897. 
Type  locality.  —  Jimenez,  Costa  Rica.     Altitude,  700  feet. 


Genus  REITHRODONTOM7S  Giglioli.^ 

1873.  Heithrodoyitomys  Giglioli,  Richerche  intorno  alia  distrib. 
^eog.  gener.,  p.  60.  Type. —  JReithrodo7i  from  North  America 
=  Jfus  lecontii  Audubon  and  Bachman. 


1  A  synopsis  WM  published  by  Allen  in  1896  (Bull.  Amer.  mus.  nat.  hist.,  vii,  pp. 
107-143,  May  21,  1S96),  but  the  subsequent  increase  of  nearly  100  per  cent  in  the  number 
of  Imown  forms  makes  it  necessary  to  treat  the  genus  as  not  revised. 
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Reithrodontomjni  ajisonensiB  Allen. 

1895.    Reithrodontomya  arizonetisis  Allen,  Bull.  Amer.  raus. 

nat.  hist.,  vn,  p.  134.     May  21,  1895. 
Type  locality. —  Chiricahua  MountainB,  Cochise  County,  Ari- 
zona.    Altitude,  8000  feet. 

Reithrodontomjni  australis  Allen. 

1895.    Reithrodoniomys   atiatnilia  Allen,  Bull.  Amer.   rauB. 

nat.  hist.,  vii,  p.  328.     November  8,  1895. 
Type  locality. —  Volcano  of  Trazd,  Costa  Rica. 

Reithrodontomjni  chiysopBis  Merriam. 

1900.    Reithrodontomys  chrysopsts  Merriam,  Proc.  biol.   soc. 

Washington,  xiii,  p.  152.     June  IS,  1900. 
Type  locality.  —  Mount  Popocatapetl,  Mexico. 

Reithrodontomjni  chiysotiB  Elliot. 

1899.    JReithrodontomys   chry satis  Eluot,   Field   Columbian 

mu8»,  publication  37,  zool.  ser.,  i,  p.  281.     May  9, 1899. 
Type  locality. —  Dougherty,  Washita  River,  Indian  Territory. 

Reithrodontomjni  costmriceiuiiB  Allen. 

1895.    Retthrodontotnys  costaricensis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  139.     May  21,  1895. 
Type  locality. —  La  Carpintera,  Costa  Rica.     Altitude,  6000 
feet. 

Reithrodontomjni  dychei  Allen. 

1895.    Reithrodofitornys  dychei  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  vii,  p.  120.     May  21,  1895. 
Type  lo<^ality.  —  Lawrence,  Douglas  County,  Kansas. 

Reithrodontomys  dychei  nebrascensis  Allen. 

1H95.    ReithrodontomyH    dychei    nehra^censis    Allen,    Bull. 

Amer.  mus.  nat.  hist.,  vii;  p.  122.     May  21,  1895. 
Typk  locality.  —  Kennedy,  Cherry  County,  Nebraska. 

Reithrodontom3r8  fnlvescens  (Allen). 

1S94.    Rfiifhrf)dofifoniys    )n€x}nmHH  fnlvescens    Allen,   Bull. 

Amer.  muH.  nat.  hist.,  vi,  p.  819.     November  7,  1894. 
1H95.    Reithrodontomya   fulreHre/tJ<    Allkn,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  188.     May  21,  1895. 
Type  locality.  —  Oposura,  State  of  Sonora,  Mexico. 
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Reithrodontomjni  klamathensiB  Merriam. 

1899.    Reithrodontomys  klam<Uhefisis  Merriam,  North  Amer. 

fauna,  no.  16,  p.  93.     October  28, 1899. 
Type  locality.  —  Big  Spring  (Mayten),  Shaata  Valley,  Sis- 
kiyou County,  California.^ 

Reithrodontomjni  laceyi  Allen. 

1896.    Reithrodontomys  hmeyi  Allen,  Bull.  Amer.  mus.   nat. 

hist.,  VIII,  p.  235.     November  21,  1896. 
Type  locality.  —  Watson's  Ranch,  fifteen  miles  south  of  San 

Antonio,  Bexar  County,  Texas. 

*  Reithrodontomys  leoontii  (Audubon  and  Bachman). 

1842.  Mtis  lecontii  Audubon  and  Bachman,  Joum.  acad. 
nat.  sci.  Phila.,  viii,  pt.  ii,  p.  307. 

1885.  Ochetodon  humilxs  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  598.     1885.     (Part.) 

1895.  Beithrodiyntoniys  lecontii  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  VII,  p.  116.     May  21, 1895. 

Type  locality.  —  Georgia ;  probably  the  Le  Conte  planta- 
tion, near  Riceboro,  Liberty  County. 

Reithrodontomjni  leoontii  dickensoni  (Rhoads). 

1895.  HeithrodorUomys  htimilis  dickensoni  Rhoads,  Amer. 
nat.,  XXIX,  p.  590.     June,  1895. 

1898.  HeithrodorUomys  lecontii  dicketisoni  Bangs,  Proc.  Bos- 
ton soc.  nat.  hist.,  xxviii,  p.  186.     March,  1898. 

Type  locality.  —  Willow  Oak,  Pasco  County,  Florida. 

Reithrodontomjni  lecontii  impiger  Bangs. 

1898.   Reithrodontomys  lecontii  impiger  Bangs,  Proc.   biol. 

soc.  Washington,  xii,  p.  167.     August  10,  1898. 
Type  locality.  —  White  Sulphur  Springs,  Greenbrier  County, 

West  Virginia. 

*  Reithrodontomjni  longicauda  (Baird). 

1857.  Reithrodon  longicaiuli  Baird,  Mamm.  N.  Amer.,  p. 
451. 

1885.    Ochetodon  longicaudd  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     18S5. 
1895.    Reithrodontomys  long icaudaAjAJs.'Sy  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  129.     May  21,  1895. 
Type  locality.  —  Petaluma,  Sonoma  County,  California. 
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Reithrodontomys  longicauda  pallidus  (Rhoads). 

1893.    Beithrodontomt/8 pallidus  Rhoads,  Amer.  nat.,  xxvii, 

p.  835.     September,  1893. 
1895.    Reithrodontomys    longicauda   poMidus    Allbx,    Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  131.     May  21,  1895. 
Type  locality.  —  Santa  Ysabel,  S%n  Jacinto  Mountains,  San 

Diego  County,  California. 

Reithrodontomys  megalotis  (Baird). 

1857.   Reithrodon  metjalotis  Baird,  Mamm.  N.  Amer.,  p.  451. 
1893.    Reithrodontoimjs  mef/alotis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  v,  p.  79.     April  28,  1893. 
Type  locality.  —  Between  Janos  and  San  Luis  Springs,  State 

of  Sonora,  Mexico,  near  border  of  Grant  County,  New  Mexico. 

Reithrodontomjni  megalotis  deserti  Allen. 

1895.   Reithrodontomys  megalotis  deserti  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vii,  p.  127.     May  21,  1895. 
Type  locality.  —  Oasb  Valley,  Nye  County,  Nevada. 

Reithrodontom3r8  merriami  Allen. 

1895.    Reithrodontomys  merriami  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  119.     May  21,  1895. 
Type  locality.  —  Austin  Bayou,  near  Alvin,  Brazoria  County, 
Texas. 

*  Reithrodontomys  mezicanus  (Saussure). 

1860.  Reithrodon  mexicanus  Saussure,  Revue  et  raagasin  de 

zoologie,  2d  ser.,  xii,  p.  109. 
1885.    Ochetodon  ?if€xicanu9  Tkue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1895.   Reithrodontomys  mexiainvs  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  185.     May  21,  1895. 
Type  locality.  —  Mountains  of  Vera  Cruz,  Mexico. 

Reithrodontomys  mezicanus  aurantius  Allen. 

1895.   Reithrodo)Uomys    mejciranus   aurantius    Allen,     Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  137.     May  21,  1895. 
Type  locality.—  Lafayette,  Lafayette  Parish,  Louisiana. 

ReithrodontomyB  mezicanns  gracilis  Allen  and  Chapman. 

1897.    RrithrodontoittyH  )nij'iaiiius  gracilis  Allen  and  Chap- 
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MAN,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  9.     February  28,  1897. 
Type  locality.  —  Chicben-Itza,  Yucatan. 

Reithrodontomys  mezicaniis  intarmediiis  Allen. 

1895.   Heithrodontomys  mexic(mus  intermedius  Allbn,  Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  136.     May  21,  1896. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

*  Reithrodontomjni  montanus  (Baird) . 

1855.   Reithrodon   montanus   Baibd,    Proc.    acad.    nat.    sci. 

Phila.,  p.  335. 
1885.     Ochetodon  montanus  True,  Proc.  U.  S.  nat.  mus.,  vii 
*  (1884),  p.  598.     1885. 
1893.   Reithrodontomys  mofUanus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  v,  p.  80.     April  28,  1893. 
Type  locality.  —  Probably  near  the  upper  end  of  the  San 

Luis  Valley,  Saguache  County,  Colorado  (see  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  124,  May  21,  1895). 

Reithrodontomys  mfesceiui  Allen  and  Chapman. 

1897.   Reithrodontomys  rufescens  Allen  and  Chapman,  Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  199.    June  16,  1897. 
Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

ReithrodontomyB  saturatiis  Allen  and  Chapman. 

1897.  JieithrodofUomys  satnratus  Allen  and  Chapman,  Bull 

Amer.  mus.  nat.  hist.,  ix,  p.  201.     June  16, 1897. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Reithrodontomjni  BomichraBti  (Saussure). 

1861.   Reithrodon  sumichrasti  Saussuue,  Revue  et  magasin 

de  zoologie,  2d  ser.,  xiii,  p.  3. 
1895.     Reithrodontomys  sumichrasti  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  110.     May  21,  1895. 
Type  locality.  —  Mexico,    probably  in   the   State   of  Vera 
Cruz. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  135,  May 
21,  1895)  as  identical  with  R.  mejricanus. 

ReithrodontomyB  tenuiB  Allen. 

1S99.   Reithrodontomys  tenuis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  xii,  p.  15.     March  4,  1^99. 
Type  locality.  —  Rosario,  State  of  Sinaloa,  Mexico. 
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6enu8  AKODON  Meyen. 

1838.  Akodon  Meyen,  Nova  acta  phys.  med.  acad.  caes.  Leop.- 
Card.,  XVI,  pt.  ii,  p.  599.     Type. —  Akodon  hoLwieiise  Meyen. 

For  the  use  of  this  name  in  place  of  Abrothrix  Waterhouse 
(Proc.  zool.  soc.  London,  1837,  p.  21),  see  Thomas,  Ann.  and  mag. 
nat.  hist.,  6th  ser.,  xiv,  p.  360,  November,  1894. 


*  Akodon  tagnina  (Alston).^ 

1876.   HeBperomys  teguitia  Alston,  Proc.  zool.  soc.  London,  p. 

755. 
1885.   Ileaperomya  teguind  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1897.  J^Akodoti]  teguitia  Tbouessart,  Catal.  mamm.,  pt.  iii, 

p.  537. 
Type   locality. —  Coban,  Guatemala. 


Subfamily  Neotominae.* 


Genus  NEOTOMA  Say  and  Ord.3 

1825.   Neotoma  Say  and  Obd,  Journ.  acad.  nat.  sci.  Phila.,  iv, 
pt.  II,  p.  345.     Type. —  Mus  floridana  Ord. 


1  Oryzomya  chryaomelas  Allen  was  originally  recorded  (Allen,  BuU.  Amer.  mus.  nat. 
hist.,  III.  p.  210,  April  17, 1891)  as  Hesperomys  [—  Akodon  ]  caliginoBus  Tomes. 

*  In  1894  Merriam  i>ublished  a  partial  revision  of  this  group  (Proc.  acad.  nat.  sci. 
Phila.,  1894,-pp.  225-252,  Septeml>er  24, 1894). 

»The  bushy-tailed  species  (X.rinerea  and  its  allies)  are  regarded  by  Merriam  (Proc. 
blol.  soc.  Washington,  viii,  p.  112,  July  31.  189.3,  and  Proc.  acad.  nat.  sci.  Pbila,  1894, 
p.  242,  September  24,1894)  as  forming  the  subgenus  Teonoma  (rrayiList  of  the  specimens 
of  mammalia  in  the  British  museum,  p.  117, 1843).  As  the  boundaries  between  this  group 
and  typical  Xeotoma  have  not  been  clearly  defined,  no  attempt  is  here  made  to  maintain 
the  distinction. 
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Neotoma  anthonjri  Allen. 

1898.   Neoityina  anthonyi  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  151.     AprU  12,  1898. 
Type  locality.  —  Todos    Santos    Island,   Lower  California, 
Mexico. 

Neotoma  arenacea  Allen. 

1898.  Neotoma  arenacea  Allen,  Bull.  Amer.  mus.  nat.  hist., 
X,  p.  150.     April  12,  1898. 

Type  locality.  —  San  Jose  del  Cabo,  Lower  California, 
Mexico. 

Neotoma  arizonae  Merriam. 

1893.  Neotoma  arizonae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VIII,  p.  110.     July  31,  1893. 

Type  locality.  —  Keams  Canyon,  Apache  County,  Arii;ona. 

Neotoma  attwateri  Mearns. 

1897.    Neotoma   attwateri  Mearns,   Proc.   U.   S.   nat.    mus., 

XIX,  p.  721.     July  30,  1897. 
Type  locality.  —  Lacey's  Ranch,  Turtle  ('reek,  Kerr  County, 

Texas. 

Neotoma  baileyi  Merriam. 

1894.  Neotoma  baileyi  Merriam,  Proc.  biol.  soc.  Washington, 
IX,  p.  123.     July  2,  1894. 

Type  locality-. —  Valentine,  Cherry  County,  Nebraska. 

Neotoma  bella  Bangs. 

1899.  Neotoma  bella  Bangs,  Proc.  New  England  zool.  club, 
I,  p.  66.     July  31,  1899. 

Type  locality.  —  Palm  Springs,  Riverside  County,  Califor- 
nia. 

Neotoma  bryanti  Merriam. 

1887.    Neotoma   bryanti   Merriam,  Amer.  nat,  xxi,    p.  191. 

Kebniary,  1887. 
Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Neotoma  califomica  Price. 

1894.  Neotoma  califomica  Price,  Proc.  Cal.  acad.  sci.,  2d 
ser.,  IV,  p.  154.     May  9,  1894. 

Type  locality.  —  Bear  Valley,  San  Benito  County,  Califor- 
nia. 
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Regarded  by  Merriara  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  y.  interruedia. 

Neotoma  campastris  Allen. 

1894.    Neotoma  campestris  Allex,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  322.     November  7,  1894. 
Type  locality.  —  Pendennis,  Lane  County,  Kansas. 

*  Neotoma  cinerea  (Ord). 

1815.    Mus  cmertus   Ord,  Guthrie's  geog.,  2d  Amer.  ed.,  ii, 

p.  292. 
18r)7.    Neotoma  cinerea  Bairi>,  Mamm.  N.  Amer.,  p.  499. 
1885.    Neotoma   cinerea   True,  Proc.    U.    S.    nat.    mus.,   vii 

(1884),  p.  598.     1885. 
Type   locality.  —  Near  Great  Falls,  Cascade  County,  Mon- 
•  tana. 

Neotoma  cinerea  columbiana  Elliot. 

1899.    Netttoma  c\jnerea'\  columbiana  Elliot,  Field  Columbian 

mus.,  publication  82,  zool.  ser.,  i,  p.  255.     March,  1899. 
Type  locality. —  Ducks,  British  Columbia,  Canada. 

Neotoma  cinerea  dmmmondi  (Richardson). 

1828.  Myoxu,H  drunumoKJi  Kichardson,  Zool.  joum.,  in, 
p.  517. 

1892.  Neotoma  cinere<t  drummomJi  Merriam,  Proc.  biol.  soc. 
Washington,  vii,  p.  25.     April  13,  1892. 

Type  locality.  —  Kocky  Mountains,  British  Columbia,  Can- 
ada, at  about  lat.  57^. 

Neotoma  cinerea  fusca  (True). 

1894.    Neotoiiui  occith'iitalis  funra  True,  Diagnoses  of  some 

undescribed  wood    rats   (genus    Neotoma)   in    the    national 

museum,  ]».  2.     June  27,  1894.     (Reprint:  Proc.  U.  8.  nat. 

mus.,  XVII,  p.  354.      Xovember  15,  1894.) 
1897.    [Neotonta']  rinerta  fusva  Trouessart,  Catal.  mamra., 

pt.  Ill,  p.  544. 
Type  locality. —  Fort  Umfxpia,  Douglas  County,  Oregon. 

Neotoma  cinerea  occidentalis  (Baird). 

1855.    Neotoma    occidentah'f*    Baird,    Proc.    acad.    nat.    sci. 

Phila.,  ]).  335. 
1891.     Neotoma  cinerea  orcidentalis  Merriam,  North  ^Vmer. 

fauna,  no.  5,  p.  58.     July  30,  1891. 
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Type  locality. —  Shoalwater  Bay,  Pacific  County,  Washing- 
ton. 

Neotoma  cinnamomea  Allen. 

1895.     yettom^  cinnafH')ni''(t  Allen,  Bull.  Amer.   raus.  nat. 

hist.,  VII,  p.  831.     November  8,  1895. 
Type  locality.  — Kinney  Ranch,  Bitter  Creek,  Sweetwater 
County,  Wyoming. 

Neotoma  cumnlator  Mearns. 

1897.  Xaotoiaa  camuhitor  Mearns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Sciurus,  Castor,  Neotoma,  and 
Sigmodon,  from  the  Mexican  border  of  the  United  States,  p. 
8.  March  5,  1897.  (Reprint :  Proc.  U.  S.  nat.  mus.,  xx,  p. 
508.  January  19,  1898.) 
Type  locality. —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Neotoma  desertomm  Merriam. 

1894.  Neotoma  dt^trtoruin  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  125.     July  2,  1894. 

Type  locality. —  Furnace  Creek,  Death  Valley,  Inyo  County, 
California. 

Neotoma  desertomm  sola  Merriam. 

1894.     XtototiKi  desertoruiii  sola  Merriam,    Proc.   biol.    soc. 

WaHhington,  ix,  p.  126.     July  2,  1894. 
Type  locality. —  San  Emigdio,  Kern  County,  California. 

Neotoma  fallaz  Merriam. 

1894.     Neototrm  fallax  Merriam,  Proc.  biol.  soc.  Washington, 

IX,  p.  128.     July  2,  1894. 
Type  locality. —  Cxold  Hill,  BouMer  County,  Colorado. 

*  Neotoma  ferruginea  Tomes. 

1861.     Neotof/m /e/Tttf/inea  Tomes,  Proc.  zool.  soc.   London, 

p.  282. 
1885.     Neotoma,  femigiaea  True,  Proc.  U.  S.  nat.  nius.,  vii 

(1884),  p.  598.     1885. 
Type  locality. —  Duefias,  Guatemala. 

*  Neotoma  floridana  (Ord). 

1818.  Mus  floridana  Ord,  Bull.  soc.  philom.  Paris,  p.  181. 
December,  1818. 
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1825.     N[totO)na'\  Jforidana  Say  and  Ord,  Journ.  acad.  nat. 

8ci.  Phila.,  IV,  pt.  ii,  p.  34G. 
1885.     Neotoma  Jforidana  True,  Proc.  U.  8.  nat.    miis.,  vii 

(1884),  p.  598.     1885. 
Typk    locality. —  St.  John's   River,  Florida;   probably  near 

Jacksonviller,  Duval   County  (see  Bangs,  Proc.  Boston  hoc. 

nat.  hist.,  xxviii,  p.  184,  March,  1898). 

Neotoma  floridana  rubida  Bangs. 

1898.     Xeotoma  Jforiihtna  rubida  Ban(;s,  Proc.  Boston  soc. 

nat.  hist.,  xxviii,  p.  1^5.     March,  1898. 
Typk  locality. —  (xibson,  Terrebonne  Parish,  Louisiana. 

Neotoma  fnlviventer  Merriam. 

1894.     Neototna  fidri center  Merriam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  121.     July  2,  1894. 
Typk  lo(  ality. —  Toluca  Valley,  State  of  Mexico,  Mexico. 

*  Neotoma  fuscipes  Baird. 

1857.     Neototmt  ffiHcijfes  Baird,  Maium.  N.  Amer.,  p.  495. 
1885.     Xeotoma  fnscijtes  True,    Proc.    U.  S.  nat.   mus.,  vii 

(1884),  p.  598.     1S85. 
Type  locality. —  Petaluma,  Sonoma  County,  California. 

Neotoma  fuscipeB  affinis  Elliot. 

1898.     Neotoymt   fa^ctpes  ajffinu    Elliot,    Field    Columbian 

mus.,  publication  30,  zool.  ser.,  i,  p.  202.     March,  1898. 
Type  locality. —  Alum  Rock  Park,  Santa  Clara  County,  Cal- 
ifornia. 

Neotoma  fuBcipea  annectena  Elliot. 

1898.     Xeotoma  fit Hcipes  aitnertens  Elliot,  Field  Columbian 

mu8.,  publication  30,  zool.  ser.,  i,  p.  201.     March,  1898. 
Typk  L(»c ality. —  Portola,  San  Mateo  C-ounty,  CaUfornia. 

Neotoma  fuscipeB  dispar  Merriam. 

1S94.     Xeotoma  /ffsripes   dispar  Mkrriam,  Proc.  biol.   soc. 

Washington,  ix,  p.  124.     July  2,  1894. 
TvpK   locality. —  Lone  Pine,   Owens  Valley,  Inyo    County, 

California. 

Neotoma  fuBCipes  macrotis  (Thomas) . 

1898.     Xeotoma  inarrot is  Thomas,  Ann.  and  mag.   nat.  hist., 
0th  ser.,  xii,  p.  234.     September,  1893. 
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1894.     Keotonia  fuscipes  ?nacroHs  Merriam,  Proc.  acad.  nat. 

8ci.  Phila.,  p.  246.     September  25,  1894. 
Type  locality. —  San  Diego,  San  Diego  County,  California. 

Neotoma  fuscipes  simplex  (True). 

1894.     Neotormi  macrotis  simplex  Trie,  Diagnoses  of  some 

undescribed   wood  rats    (genus   Neotoma)    in  the  national 

museum,  p.  2.     June  27,  1894.    (Reprint:  Proc.  U.   S.  nat. 

mus.,  XVII,  p.  354.     November  15,  1894.) 

Type    locality.  —  Old    Fort  Tejon,  in  mountains   south    of 

Kern  Lake,  Kern  County,  California. 

Regarded   by   Merriam   (Proc.    acad.  nat.  sci.   Phila.,   1894,  p. 

246,   September  24,  1894)   as  identical  with  N'.  funcipes  macrotis, 

Neotoma  fnscipeB  streatori  Merriam. 

1894.     Neotoma  fuscipes  streatoH  Merriam,  Proc.   biol.  soc. 

Washington,  ix,  p.  124.     July  2,  1894. 
Type  locality. —  Carbondale,  Amador  County,  California. 

Neotoma  granger!  Allen. 

1894.     Neotoma  yranyeri  Allex,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  324.     November  7,  1894. 
Type  locality. —  Custer,  Black  Hills,  Custer  County,  South 

Dakota. 

Neotoma  intermedia  Rhoads. 

1894.    Neotoma   intermedia   Rhoads,   Amer.   nat.,  xxviii,  p. 

69.     January,  1894. 
Type   locality.  —  Dulzura,  San  Diego  County,  California. 

Neotoma  intermedia  albigula  (Hartley). 

1894.    Neotoma  albigula  Hartley,    Proc.    Cal.  acad.  sci.,  2d 

ser.,  IV,  p.  157.     May  9,  1894. 
1894.    Neotoma  intermedia /xlbigula  Merriam,  Proc.  acad.  nat. 

sci.  Phila.,  p.  248.     September  24,  1894. 
Type  locality.  —  Vicinity  of  F'ort  Lowell,  near  Tucson,  Pima 

County,  Arizona. 

Neotoma  intermedia  angiuiticepB  Merriam. 

1894.    Neotoma  intermedia  angusticeps  Merriam,  Proc.  biol. 

soc.  Washington,  ix,  p.  127.     July  2,  1894. 
Type  locality.—  S.  W.  corner  of  Grant  County,  New  Mexico. 
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Neotoma  intermedia  gilva  Rhoads. 

1894.   Neotoma  internwdia  (jilva  Rhoads,  Amer.  nat.,  xxviii, 

p.  70.     January,  1S94. 
Type  locality. —  Banning,  San  I^rnardino  County,  California. 
Regarded  by  Merriara  (Proc.  aca<i.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  N.  intermedia, 

Neotoma  intermedia  melannra  Merriara. 

1S94.    Neotoma    intermedia   melannra  Merriam,  Proc.    biol. 

80C.  Washington,  ix,  p.  126.     July  2,  1894. 
Type  locality. —  Ortiz,  State  of  Sonora,  Mexico. 

Neotoma  latifrons  Merriam. 

1894.    Neotoma  latifrons  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  121.     July  2,  1S94. 
Type  l(><  ality.  —  Querendaro,  State  of  Michoacan,  Mexico. 

Neotoma  lepida  Thomas. 

1898.    Neotoma  hpida  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 

ser.,  XII,  p.  235.     Se[>t ember,  1893. 
Type  locality.  —  Williams  Spring,  about  lat.  40°,  long.  118°, 
just  south  of  Champlin  Mts.,  Juab  County,  Utah,     Altitude, 
4558  feet. 
-Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  248, 
September  24,  1894)  as  identical  with  N.  arizonae,  and  by  Miller 
(Proc.  New  England  zool.  club,  i,  p.  G6,  July  81,  1899)  as  closely 
related  to  N.  df  tier  tor  urn. 

Neotoma  leucodon  Merriam. 

1894.    Notoma  Uncodon  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  120.     July  2,  1894. 
Type  locality.  —  San  Luis  Potosi,  State  of  San  Luis  Potosi, 
Mexico. 

Neotoma  mezicana  Baird. 

1855.  Ntotoma  tmuricana  Haird,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p.  888.     xVpril,  1855. 

1894.  Nen((nn(i,  )ne.ri('(inf(  Mekriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  118.     July  2,  1S94. 

Type  locality.  —  Mountains  near  Chihuahua,  State  of  Chi- 
huahua, Mexico. 
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Neotoma  mezicana  bnllata  Merriam. 

1894.     Neotoma  mexicana  hullaUi  Merriam,  Proc.  biol.  soc. 

Washington,  ix,  p.  122.     July  2,  1894. 
Type  locality. —  Santa  Catalina  Mountains,  Arizona. 

Neotoma  microptUEi  Baird. 

1855.    Neotoma  micropus  Baird,  Proc.  acad.  nat.  sci.  Phila., 

p.  333.     April,  1855. 
1891.    Neotoma  micropus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

m,  p.  282.     June  30,  1891. 
Type    locality.  — Charco   Escondido,    State   of  Taniaulipas, 

Mexico. 

Neotoma  micropus  caneacens  Allen. 

1891.    Neotoma  micropus  canescens  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  285.    June  30,  1891. 
Type  locality.  —  North  Beaver  Creek,  Pan  Handle  of  Okla- 
homa. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  244, 
September  24,  1894)  as  identical  with  N.  micropus. 

Neotoma  micropus  snrberi  Elliot. 

1899.  Neotoma  macropus  (sic)  surheri  Elliot,  Field  Colum- 
bian mus.,  publication  37,  zool.  ser.,  i,  p.  279.     May  9,  1899. 

Type  locality.  —  Canyon  three  miles  west  of  Alva,  Woods 
County,  Oklahoma. 

Neotoma  monochronra  Khoads. 

1S94.     Neotoma  inonochroura  Rhoads,  Amer.  nat.,  xxviii,  p. 

67.     January,  1894. 
Type  locality. —  Grant's  Pass,  Jo8e[)hine  County,  Oregon. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  246, 
September  24,  1894)  as  identical  with  Nfuscijpes. 

Neotoma  orizabae  Merriam. 

1894.     Neotoma  orizabae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  122.     July  2,  1894. 
Type  locality. —  Mt.  Orizaba,  State  of  Puebla,  Mexico. 

Neotoma  orolestes  Merriam. 

1894.     Neotoma  orolestes  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  128.     July  2,  1894. 
Type    locality.  —  Saguache    Valley,   twenty   miles  west  of 
Saguache,  Saguache  County,  Colorado. 
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Neotoma  pennBylTanica  Stone. 

1893.     Neotoma  i^unsylmmica  Stone,  Proc.   acad.   nat.   sci, 

Phila.,  p.  16.     February,  1893. 
Type  locality. —  South  Mountain,  Cumberland  County,  Penn- 
sylvania. 
Regarded  by  Rhoads  (Proc.  acad.  nat.  sci.  Phila.,  1894,  pp.  213- 
231)  as  identical  with  the  subfossil  N,  fnagister  Baird  (Mamm.  N. 
Amer.,  p.  498,  1857)   of  the  Pennsylvania  cave  deposits,  and  by 
Mearns  (Bull.  Amer.  mus.  nat.  hist.,  x,  pp.  334-335,  September  9, 
1898)  as  a  distinct  species. 

Neotoma  pinetomin  Merriam. 

1893.  Neotoma  pinttorum  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  111.     July  31, 1893. 

Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona. 

Neotoma  mpicola  Allen. 

1894.  Neotoma  rupicola  Allen,  Bull.  Amer.  mus.  nat.  hist., 
VI,  p.  323.     November  7,  1894. 

Type  locality.  —  Corral  Draw,  Pine  River  Indian  Reserva- 
tion, southeastern  base  of  Black  Hills,  South  Dakota.  Alti- 
tude, about  3700  feet. 

Neotoma  saxamans  Osgood. 

1900.     Neotoma  sajuimafts  Osgood,  North  Amer.  fauna,  no. 

19,  p.  33.     October  6,  1900. 
Type    locality,  —  Bennett  City,  head  of  Lake  Bennett,  Brit^ 

ish  Columbia,  Canada. 

Neotoma  sinaloae  Allen. 

1898.     Neotoma  sinaloae  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  149.     April  12,  1898. 
Type  locality. —  Tataraeles,  State  of  Sinaloa,  Mexico. 

Neotoma  aplendens  True. 

1894.  Neotoma  sphiuhns  True,  Diagnoses  of  some  unde- 
scnbed  wood  rats  (genus  Neotoma)  in  the  national  museum, 
p.  1.  June  27,  1894.  (Heprint:  Proc.  U.  S.  nat.  mus.,  xvii, 
p.   353.     November  15,  1894) 

Type  locality.  —  Marin  County,  California. 
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Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  246, 
September  24,  1894)  as  identical  with  N.fuscipes. 

Neotoma  teniiicaada  Merriam. 

1892.     Neotoma  teiiuicauda^T^ViKiAM.^  Vroc.  biol.  soc.  Wash- 
ington, vii,  p.  169.     September  29,  1892. 
Type  locality. —  North  dope  of  the  Sierra  Nevada  of  Colima, 
State  of  Colima,  Mexico.     Altitude,  12,000  feet. 

Neotoma  torquata  Ward. 

1891.     Neotoma   torquata  Ward,  Araer.  nat.,  xxv,  p.    160. 

February,  1891. 
Type  locality.  —  An  abandoned  tunnel,  between  Tetela  del 

Volcan  and  Zacualpan,  State  of  Morelos,  Mexico. 

Neotoma  venusta  True. 

1894.     Neotoma  venusta    Tbue,    Diagnoses   of  some   unde- 
Bcribed  wood  rats  (genus  Neotoma)  in  the  national  museum, 
p.  2.     June  27,  1894.     (Reprint:   Proc.  U.   S.  nat.  mus., 
XVII,  p.  364.     November  15,  1894.) 
Type  locality.  —  Carrizo  Creek,  San  Diego  County,  Califor- 
nia. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  N,  iyitirmedia. 


Genus  NELSONIA  Merriam. 

1897.     Nelsonia  Mbrbiam,  Proc.  biol.  soc.  Washington,  xi,  p. 
277.    December  17, 1897.    Type. — Nelsonia  neotomodon  Merriam. 


Nelsonia  neotomodon  Merriam. 

1897.  Nelsonia  neotomodon  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  278.     December  17,  1897. 

Type  locality.  —  Mountains  near  Plateado,  State  of  Zacate- 
cas,  Mexico.     Altitude,  8200  feet. 
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Genus  XENOMTS  Merriam. 

1892.     Xenomys  Merriam,  Proc.  biol.  soc.  Washington,  vn,  p. 
160.     September  29,  1892.     Type. — Xenomys  ndsoiii  Merriam. 


Zenomjrs  nelsoni  Merriam. 

1892.  Xenomys  nelsoni  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VII,  p.  161.     September  29,  1892. 

Type  locality. —  Hacienda  Magdalena,  between  the  City  of 
Colima  and  Manzanillo,  State  of  Colima,  Mexico. 


Genus  NEOTOMODON  Merriam. 

1898.     Xeotomodon  Merriam,  Proc.  biol.  soc.  Washington,  xn, 
p.  127.     Apiil  30,  1898.     Type. —  Xeotomodon  ahtoni  Merriam. 


Neotomodon  alstoni  Merriam. 

1898.     Xeoto?nodon  alstoni  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  128.     April  80,  1898. 
Typk    locality.  —  Nahuatzin,  State   of  Michoacan,   Mexico. 
Altitude,  8500  feet. 

Neotomodon  orizabae  Merriam. 

1898.     XeotonuHlon  on'zalnie  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  129.     April  80,  1898. 
Type  locality.  —  Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  d:m)  feet. 

Neotomodon  perotensis  ^Merriam. 

1898.     Xco(omf>d<m  /^f^ro^ey^v/^  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  129.     April  30,  1898. 
Typk  locality.  —  Cofre  de  Perote,  State  of  Vera  Cruz,  Mex- 
ico.    Altitude,  9;)00  feet. 
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Genus  HODOBCYS  Merriam. 

1894.     Hodomys  Merriam,  Proo.  acad.  nat.  sci.  Phila.,  p.  282. 
September  24,  1894.     Type. —  Neotoma  alleni  Merriam. 


Hodomys  alleni  (Merriam) . 

1892.     Neotorna  alleni  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  168.     September  29,  1892. 
1894.     ^odomt/8  alleni  MebbiaUj  Ptoc,  acad.  nat.  sci.   Phila., 

p.  236.     September  24,  1894. 
Type  locality.  —  Manzanillo,  State  of  Colima,  Mexico. 

HodomjTB  vetnlns  Merriam. 

1894.     Hodomys  vetulus  Merriam,  Proc.  acad.  nat.  sci.  Phila., 

p.  236.     September  24,  1894. 
Type  locality. —  Tehuacan,  State  of  Puebla,  Mexico. 


Subfamily  Microtinae.* 


Genus  PHENACOMTS  Merriam.' 

1889.     Phenacomys  Merriam,  North  Amer.  fauna,  no.  2,  p.  28. 
October  30,  1889.     Type. —  Phenacomys  intermedials  Merriam. 


FhenacomjB  intermedins  Merriam. 

1 889..    Phenacomys  intermedins  Merriam,  North  Amer.  fauna, 

no.  2,  p.  32.     October  30,  1889. 
Type  locality. —  Basaltic  plateau  about  twenty  miles  N.  N.  W. 
of  Kamloops,  British  Columbia,  Canada.    Altitude,  5500  feet. 

Phenacomys  orophilns  Merriam. 

1891.     Phenacomys  orophilus  Merriam,  North  Amer.  fauna, 
no.  5,  p.  65.     July  30,  1891. 

»  (tenera  and  subgenera  revised  by  Miller,  North  Amer.  fauna,  no.  12.  July  2.^,  180C. 
'  Revised  by  Miller,  Proc.  biol.  soc.  Wa8hin|2:tt>n,  xi,  yy.  77-^7.    April  21.  1897. 
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Type  locality. —  Salmon  River  Mountains,  Idaho  (near  head 
of  Timber  Creek).     Altitude,  10,500  feet. 

Phenacomjrs  oljrmpiciiB  Elliot. 

1899.  Pheruicomys  olympicus  Elliot,  Field  Columbian  mus., 
publication  30,  zool.  ser.,  i,  p.  225.     February  1,  1899. 

Type  locality. —  Happy  Lake,  Olympic  Mountains,  Clal- 
lam   County,  Washington.     Altitude,  5000  feet. 

Phenacomjrs  preblei  Merriam. 

1897.     P/ie/iaco?n(/s  preblei  Mebbiam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  45.     March  16,  1897. 
Type  locality.  —  Twin    Peak,   near   Long's  Peak,   Boulder 
County,  Colorado.     Altitude,  9000  feet. 

Phenacomjrs  constablei  Allen. 

1899.  Phenucohiys  constablei  Allex,  Bull.  Amer.  mus.  nat. 
hist.,  xii,  p.  4.     March  4, 1899. 

Type  locality.  —  Telegraph  Creek,  Yukon,  Canada. 

Phenacomjnei  lattmanus  Merriam. 

1889.     Phetuicomys  Uuimanus  Merriam,  North  Amer.  fauna, 

no.  2,  p.  34.     October  80,  1889. 
Type  lo<::ality.  —  Fort  Chirao,  Ungava,  Labrador. 

Phenacomjrs  celatus  Merriam. 

1889.  PJietmcomys  ceUitics  Merriam,  North  Amer.  fauna,  no. 
2,  p.  33.     October  30,  1889. 

Type  locality.  —  Godbout,  Quebec,  Canada. 
The  name  ungami  Merriam  (North  Amer.  fauna,  no.  2,  p.  35, 
October  30,  1889;  type  locality,  Fort  Chiino,  Ungava,  Labrador) 
was  adopted  for  this  species  by  Miller  (Proc.  biol.  soc.  Washington, 
XI,  p.  84,  April  21,  1897). 

Phenacomys  celatus  crassus  Bangs. 

1900.  Phenacomys  celatus  crassus  Bangs,  Proc.  New  Eng- 
land zool.  club,  11,  p.  39.     September  20,  1900. 

Type  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Phenacomys  longicaudus  True. 

1890.  Phenacomys  lonyicaudus  True,  Proc.  U.  S.  nat.  mus., 
XIII,  p.  303.     November  15,  1890. 

Type  locality. — Marshfield,  Coos  County,  Oregon. 
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Genus  EVOTOM7S  Coues.^ 

1874.     Evotomys   Coues,   Proc.   acad.  nat.  sci.  Phila.,  p.  186. 
December  15,  1874.     Type. —  Mus  rutUns  Pallas. 


Evotomys  canrinns  Bailey. 

1898.  Ecotoiuys  cdurinua  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  21.     January  27,  1898. 

Type  locality. —  Lund,  east  shore  of  Malaspina  Inlet,  British 
Columbia,  Canada. 

EvotomjTB  wrangeli  Bailey. 

1897.  Evotomys  wranyeli  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  120.     3Iay  13,  1897. 

Type  locality. —  Wrangel,  Wrangel  Island,  Alaska. 

EvotomjTB  dawsoni  Merriam. 

1888.     Evotomys   (ktwsoni    Merriam,    Amer.    nat.,  xxii,  p. 

650.    July,  1888. 
Type  locality. — Finlayson  River,  a  northern  source  of  the 

Liard  River,  lat.  61°   30'  X.,  long.  129^30'   W.,    Yukon, 

Canada.     Altitude,  3000  feet. 

*  EvotomjTB  alascensis  Miller. 

1885.  Evotomys  riUihis  True,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  596.     1885. 

1898.  Evotomys  alascensis  Miller,  Proc.  acad.  nat.  sci. 
Phila.,  p.  364.     October  15,  1898. 

Type  locality. —  St.  Michaels,  Norton  Sound,  Alaska. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  19,  p.  35,  October 
6,  1900)  as  a  form  of  E.  dawsoni, 

Zhrotomys  orca  Merriam. 

1900.     Evotomys  orca  Merriam,  Proc,  Washington  acad,  sci., 

n,p.  24.     March  14,  1900. 
Type  locality. —  Orca,  Prince  William  Sound,  Alaska. 

♦  Evotomjra  gappori  (Vigors). 

1830.     Arvicola  gapperi  Vkjors,  Zool.  journ.,  v,  p.  204. 

»  Revised  by  Bailey,  Proc.  biol.  soc.  Washington,  xr,  pp.  113-138.    May  13, 1897. 
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1885.     Evotomya  rutilus  gapperi  True,  Proc.  U.  S.  nat.  mus.^ 

VII  (1884),  p.  596.  1885. 
1891.     E\yotomy8]  gapperi  Merriam,  North  Amer.  fauna,  no. 

5,  p.  119.  July  80,  1891. 
Type  locality.  —  Vicinity  of  Lake  Simcoe,  Ontario,  Canada. 

^Svotomjrs  gapperi  ochraceus  Miller. 

1894.     Evotomys  gapperi   ochraceus  Miller,  Proc.  Boston 

80C.  nat.  hist.,  xxvi,  p.  193.     March  24,  1894. 
Type  locality. —  Mount    Washington,   Coos    County,  New 
Hampshire.     'Altitude,  5500  feet. 

^ivotomjra  gapperi  rhoadsi  Stone. 

1898.     Evotomy 8  gapperi  rhoadsi  Stone,  Amer.  nat.,  xxvii, 

p.  55.     January,  1898. 
Type  locality. —  May's  Landing,  Atlantic  County,  New  Jer- 
sey. 
Regarded  by  Miller  (Bull.  N.  Y.  state  mus.,  vin,  p.  Ill,  Novem- 
ber 21,  1900)  as  a  distinct  species. 

Evotomjrs  gapperi  loringi  Bailey. 

1897.     Evotomys  gapperi  loringi    Bailey,  Proc.    biol.  boo. 

Washington,  xi,  p.  125.     May  18,  1897. 
Type  locality.  —  Portland,  Traill  County,  North  Dakota. 

JhrotomjTB  gapperi  galei  (Merriam). 

1890.  Evotomys  galei  Merriam,  North  Amer.  fauna,  no.  4, 
p.  28.     October  8,  1890. 

1897.  Evotomys  gap>peri  galei  Bailey,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  126.    May  18,  1897. 

Type  locality.  — Ward,  Boulder  County,  Colorado.  Altitude 
9500  feet. 

EvotomjTB  gapperi  sataratus  Fthoads. 

1894.     Evotomys  gapperi  saturatus  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  p.  284.     October  28,  1894. 
Type  locality. — Nelson,  British  Columbia,  Canada,  on  the 

Kootenay  River,  thirty  miles  north  of  the  northern  boundary 

of  Washington. 

jBvotomys  brevicaudns  (Merriam) . 

1891.  Evotomys  gapperi  brevicaudns  Merriam,  North  Amer. 
fauna,  no.  5,  p.  119.    July  80,  1891. 
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1897.  jEvotomys  brevicaudtis  Bailey,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  129.     May  13,  1897. 

Type  locality. —  Three  miles  north  of  Custer,  Black  Hills, 
Custer  County,  South  Dakota.     Altitude,  about  6000  feet. 

liVOtomjB  carolinensia  Merriam. 

1888.     Evotoniys  carolinensis   Mebriam,   Amer.   journ.    sci., 

3d.  ser.,  xxxvi,  p.  460.     December,  1888. 
Typb  locality. —  Roan   Mountain,  Mitchell   County,   North 
Carolina.     Altitude,  6000  feet. 

EvotomjTB  ungava  Bailey. 

1897.     Evotomys  nngava  Bailey,  Proc.  biol.  soc.  Washington, 

XI,  p.  130.    May  13, 1897. 
Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

EvotomjTB  idahoensis  Merriam. 

1891.     Evototnya  iclahoensis  Mbrbiam,  North   Amer.   fauna, 

no.  5,  p.  66.  July  30,  1891. 
Type  locality.  —  Sawtooth   (or  Alturas)  Lake,  east  base  of 

Sawtooth  Mountains,  Idaho.     Altitude,  7200  feet. 

Evotomjrs  masama  Merriam. 

1897.     Evotomya  mazama  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  71.     April  21, 1897. 
Type  locality. —  Crater  Lake,  Mt.  Mazama,  Klamath  County, 
Oregon.     Altitude,  7000  feet. 

Evotomjrs  obBCunui  Merriam. 

1897.  Evotomya  obscurus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  72.     April  21,  1897. 

Type  locality. —  Prospect,  Upper  Rogue  River  Valley,  Jack- 
son County,  Oregon.     Altitude,  about  2600  feet. 

Evotomys  calif omicus  Merriam. 

1890.     Evotomys  californiciis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  26.     October  8,  1890. 
Type  locality.  —  Eureka,  Humboldt  County,  California. 

ZfTOtomjrs  occidentalis  Merriam. 

1890.     Evotomys  occidentalis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  25.     October  8,  1890. 
Type  locality. —  Aberdeen,  Chehalis  County,  Washington. 
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EvotomjB  nivarius  Bailey. 

1897.     Evotomya  nivarim  Bailey,  Pfoc.  biol.  floc.  Washing- 
ton, XI,  p.  136.     May  13,  1897. 
Type  locality. —  Northwest  slope  of  Mt.   Ellinor,  Olympic 
Mountains,  Washington.     Altitude,  4000  feet. 

Evotomys  protens  Bangs. 

1897.     Evotomys  jyroteus  Bangs,  Proc.  biol.  soc.  Washington, 

XI,  p.  137.     May  13,  1897. 
Type   locality. —  Hamilton  Inlet,  Labrador. 


Genus  MICROTVS'  Schrank. 

1798.  Microtus  Schrank,  Fauna  Boica,  i,  Iste  Abth.,  p.  72. 
Type. —  Microtus  terrestris  S ciir a xk  =  J/i<«  ary^^//^  Pallas  (by 
elimination). 


Subgenus  Microtus  Schrank. 

* Microtus  borealis  (Richardson). 

1828.     Arvicoki  borealia  Richardson,  Zool.  journ.,  m,p.  517. 
1885.     Arvicola  ripariua  horecUia  True,  Proc.  TJ.  S.  nat.  mus., 

vn  (1884),  p.  597.     1885.     (Part.) 
1897.     \^Microtus]  borealia   Trouessaet,   Catal.  mamm.,  pt. 

ui,  p.  563. 
Type  locality.  —  Great  Bear  Lake,  Mackenzie,  Canada. 
Regarded  as  a  distinct  species  by  Rhoads  (Proc.  acad.  nat  sci. 
Phila.,  1894,   p.    286,   October  23,  1894),  but  not  mentioned  by 
Bailey. 

*  Microtus  pennsylvanicoB  (Ord). 

1815.       Mus  pennsylvanica    Ord,   Guthrie's  geography,   2d 

Amer.  ed.,  ii,  p.  292. 
1885.     Arvicola  ripan'us  rijxcrius  True,  Proc.  U.  S.  nat.  mus., 

vn  (1884),  p.  597.     1885.     (Part.) 

I  Revised  by  Bailey,  Xorth  Amer.  fauna,  no.  17.     June  6, 1900. 
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1895.  M[icrotus]  2>^^n^}/^vanicu8  RuoADB^  Amer.  nat.,  xxix, 
p.  940.     October,  1895. 

Type  locality. —  Meadows  below  Philadelphia,  Pennsylvania. 

Microtus  pennsylvaniciui  nigrans  Rhoads. 

1897.  Microtm pennsylvanicHS  nigrans  Rhoads,  Proc.  acad, 
nat.  sci.  Phila.,  p.  307.     June  18,  1897. 

Type  locality. —  Currituck,  Currituck  County,  North  Caro- 
lina. 

Microtus  pennflylvaniciis  acadicus  Bangs. 

1897.     MicrotH8  peyinsylvanicu8  acadicus  Bangs,  Amer.  nat., 

XXXI,  p.  239.     3Iarch,  1897. 
Type  locality.  —  Digby,  Nova  Scotia. 

Microtus  pennsylvaniciiB  modestua  (Baird). 

1857.     Arvicola  rnodesta  Baied,  Mamm.  N.  Amer.,  p.  535. 
1900.     Microtus    pemisyhanicus    modestus   Bailey,    North 

Amer.  fauna,  no.  17.     June  6,  1900. 
Type  locality.  —  Cochitopa    ("  Sawatch  ")    Pass,   Saguache 

County,  Colorado. 

Microtua  pennaylvanicua  f ontigeniia  (Bangs) . 

1896.  Microtus  fontigerws  Bangs,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  48.     March  9,  1896. 

1897.  3£tcrotu8  penii8ylvanicu8  fontigenus  Miller,  Proc, 
Boston  soc.  nat.  hist.,  xxviii,  p.  14.     April  30,  1897. 

Type  locality. —  Lake  Edward,  Quebec,  Canada. 

Microtna  pennaylvanicua  labradorina  Bailey. 

1898.  Microtus  pennsylcanicus  lahradorius  Bailey,  Proc. 
biol.  soc.  Washington,  xii,  p.  88.     April  30,  1898. 

Type  locality.  —  Fort  Chimo,  TJngava,  Labrador. 

BCicrotua  dmmmondii  (Audubon  and  Bachman) . 

1854.  Arvicola  drummondii  Audubon  and  Bachman,  Quad. 
N.  Amer.,  ni,  p.  166. 

1894.  Arvicola  (Kynomes)  drummondi  Rhoads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  287.    October  23,  1894. 

1897.  \Microt^is'\  drummondi  Trouessart,  Catal.  mamm., 
pt.  Ill,  p.  563. 

Type  locality.  —  "  Valleys  of  the  Rocky  Mountains  "  ;  prob- 
ably in  the  vicinity  of  Jasper  House,  Alberta,  Canada. 
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Microtus  aztecoB  (Allen) . 

1893.  Arvicoia  {My names)  aztecus  Allex,  Bull.  Amer.  mos. 
nat.  hist.,  v,  p.  78.     April  28, 1898. 

1897.  \^Microtu8'\  aztecus  Trouessart,  Catal.  mamm.,  pt.  in, 
p.  562. 

Type    locality. —  Aztec,   San   Juan   County,   New  Mexico. 
Altitude,  5900  feet. 

Microtns  enixns  Bangs. 

1896.     Microtits  enixus   Ban<4s,  Amer.  nat.,   xxx,   p.    1051. 

December  5,  1896. 
Type  locality. —  Hamilton  Inlet,  Labrador. 

Microtus  terraenovae  (Bangs). 

1894.  Aroicola  terraenovae  Bangs,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  129.     July  27,  1894. 

1896.     M\^icrotus\  terraenovae  3Iiller,  North  Amer.  fauna, 

no.  12,  p.  66.     July  28,  1896. 
Type  locality. —  Codroy,  Newfoundland. 

Microtus  breweri  (Baird).' 

1857.     Arvicoia  hretceri  Baird,  Mamra.  N.  Amer.,  p.  525. 

1896.  Jficrtftffs  hreiceri  Miller,  Proc.  Boston  soc.  nat.  hist, 
xxvn,  p.  ?<8.     June,  ls96. 

Type  locality. —  Muskeget  Island,  off  Nantucket,  Massachu- 
setts. 

Microtns  nesophilus  Bailey. 

1895.  Microtu^  hisiilftris  Bailey,  Proo.  biol.  soc.  Washington, 
XII,  p.  "f^^.     April  80,  1S97   (not  of  Nilsson). 

1898.  Jlia-otfffi  nesophilKs  Bailey,  Science,  n.  s.,  viii,  p.  783. 
•      December  2,  1898. 

Type  locality. —  Great  Gull  Island,  off  eastern  extremity  of 
Long  Island,  Suffolk  County,  New  York. 

Microtns  montanus  (Peale). 

1S48.     Arrfcoffi    fHontana    Peale,    U.    S.    explor.    exp.,  vin, 
mamm.  an<l  ornitb.,  p.  44. 

1897.  [Mirro(ffs'\  montnnHS  Tkouessaut,  Catal.  mamm.,  pt. 
HI,  p.  568. 

Type  locality. —  Headwaters  of  the  Sacramento  River,  near 
Mount  Shasta,  Siskivou  County,  California. 
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Microtus  montanns  arixonensis  Bailey. 

1898.     Microtus  monUmus  arizonerisis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  88.     April  30, 1898. 
Type  locality. —  Springer ville,  Apache  County,  Arizona. 

Microtns  mcmtanus  rivnlaris  (Bailey) . 

1898.     Microtus  nevadensis  rwularis  Bailey,  Proc.  biol.  soc, 

Washington,  xii,  p.  87.     April  30,  1898. 
1900.     Microtus  niontiuuts  rividaris   Bailey,    North   Amer. 

fauna,  no.  17,  p.  29.     June  6,  1900. 
Type  locality. —  St.  George,  Washington  County,  Utah. 

MicrotOB  nanus  (Merriam). 

1891.    Arvicola    {My names)   nanus  Merriam,  North  Amer. 
fauna,  no.  5,  p.  63.     July  30,  1891. 

1897.  Jficrotus  fianfcs  Miller,  Proc.  biol.  soc.  Washington, 
XI,  p.  67.     April  21,  1897. 

Type   locality. —  Pahsinieroi   Mountains,    Idaho.      Altitude, 
9350  feet. 

ISicrotOB  nanus  canescens  Bailey. 

1898.  Microtus   nanus  canescens   Bailey,    Proc.   biol.    soc. 
Washington,  xii,  p.  87.     April  30,  1898. 

Type  locality. — Conconully,  Okanogan  County,  Washington. 

Microtus  canicaudus  Miller. 

1897.  Jficrotus  canicaudus  Miller,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  67.     April  21, 1897. 

Type  locality. —  McCoy,   Willamette  Valley,  Polk   County, 
Oregon. 

Microtus  dutcheri  Bailey. 

1898.  Microtus  dutcheri  Bailey,  Proc.  biol.   soc.  Washing- 
ton, XII,  p.  85.     April  30,  1898. 

Type   locality.  —  Big   Cottonwood  Meadows,   near  Mount 
Whitney,  Tulare  County,  California.     Altitude,  10,000  feet, 

Microtus  nevadensis  Bailey. 

1898.     Microtus  nevadensis  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  86.     April  30,  1898. 
Type  locality.  —  Ash  Meadows,  Xye  County,  Nevada. 
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Microtus  califomicus  (Peale) . 

1848.  Arvicola  califomica  Peale,  U.  S,  explor.  exp.,  vni, 
mamm.  and  ornith.,  p.  46. 

1897.  [Microtua]  californicus  Trouessart,  Catal.  mamm., 
pt.  Ill,  p.  563. 

Type  LOCALITY. — Vicinity  of  San  Francisco  Bay,  California. 

Microtus  califomicus  vallicola  Bailey. 

1898.  Microtus  calif ornicua  vallicola  Bailey,  Proc.  bioi.  soc. 
Washington,  xii,  p.  89.     April  30,  1898. 

Type  locality,  —  Lone  Pine,  Inyo  County,  California. 

Microtus  califomicus  constrictus  Bailey. 

1900.  Microtus  califomicus  constrictus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  36.     June  6,  1900. 

Type  locality.  —  Cape  Mendocino,  Humboldt  County,  Cali- 
fornia. 

Microtus  edaz  (Le  Conte). 

1853.  Aroicola  edax  Le  Conte,  Proc.  acad.  nat.  sci.  Phila., 
VI,  p.  405. 

1896.  3Iicrotus  edax  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vin, 
p.  268.     December  4,  1896. 

Type  locality. —  California,  south  of  San  Francisco. 

Microtus  scirpensis  Bailey. 

1900.     Microtus  scir2>ens%s  Bailey,  North  Amer.  fauna,  no. 

17,  p.  38.     June  6,  1900. 
Type  locality.  —  Araargosa  River,  near  Nevada  line,  Inyo 

County,  California. 

Microtus  operarius  (Nelson). 

1893.  Arvicola  operarius  Nelson,  Proc.  biol.  soc.  Washing- 
ton, VIII,  p.  139.     December  28,  1893. 

1897.  [J/?cro^w5]  operarius  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  564. 

Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

Microtus  macfarlani  Merriam. 

1900.  Microtus  macfarlani  Merria3i,  Proc.  Washington 
acad.  sci.,  ii,  p.  24.     March  14,  1900. 

Type  locality. —  Fort  Anderson,  Anderson  River,  Macken- 
zie, Canada. 
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MicrotOB  yakntatensis  Merriam.  « 

1900.     Microtus  yakutatensia  Merriam^   Proc.   Washington 

acad.  8ci.,  n,  p.  22.     March  14,  1900. 
Type  locality. —  North  shore  of  Yakutat  Bay,  Alaska. 

Microtus  kadiacensis  Merriam. 

1897.     Microtus  hadiacensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  222.     July  15,  1897. 
Type  locality. —  Kadiak  Island,  Alaska. 

MicrotOB  unalascensis  Merriam. 

1897.     Microtus  xmalascensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  222.     July  15,  1897. 
Type  locality. — Unalaska,  Alaska. 

Microtas  unalascensis  popofensis  Merriam. 

1900.     Microtus    unalascensis   popofensis    Merriam,     Proc. 

Washington  acad.  sci.,  ii,  p.  22.     March  14,  1900. 
Type  locality. —  Popof  Island,  Shumagin  Islands,  Alaska. 

Microtns  sitkensis  Merriam. 

1897.     Microtus  sitkensis  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  221.     July  15,  1897. 
Type  locality. —  Sitka,  Alaska. 

Microtns  innnitns  Merriam. 

1900.     Microtus  innuitns  Merriam,  Proc.   Washington   acad. 

sci.,  II,  p.  21.     March  14,  1900. 
Type  locality. —  St.  Lawrence  Island,  Bering  Sea,  Alaska. 

Xdicrotns  abbreviatns  Miller. 

1899.  Microtus  ahhreviatus  Miller,  Proc.  biol.  soc.  Washing- 
ton, XIII,  p.  13.     January  31,  1899. 

Type  locality. —  Hall  Island,  Bering  Sea,  Alaska. 

SCicrotns  abbreviatns  flsheri  Merriam. 

1900.  Microtus  ahbreviatxis flsheri  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  23:     March  14,  1900. 

Type  locality. —  St.  Matthew  Island,  Bering  Sea,  Alaska. 

*  Microtns  townsendii  (Bachman). 

183&.     Arvicofa  totcnsendii  Bachman,  Journ.  acad.  nat.  sci. 
Phila.,  viii,  pt.  I,  p.  60. 
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1885.     Ar,vicola  townsendi  True,  Proc.  U.  S.  nat.  mas.,  vu 
^  (1884),  p.  597.     1885.     (Part.) 

1896.  Mlicrotus]  townsendi  Miller,  North  Amer.  fauna,  no. 
12,  p.  66.     July  22, 1896. 

Type  locality.  —  Columbia  River ;  according  to  Bailey 
(North  Amer.  fauna,  no.  17,  p.  46,  June  6, 1900),  near  mouth 
of  Willamette,  on  or  near  Wappatoo  (or  Sauvie)  Island. 

MicrotOB  tetramerus  (Rhoads) . 

1894.     Arvicola   ( Tetnmierodon)  tetramerus   Rhoads,  Proc. 

acad.  nat.  sci.  Phila.,  p.  283.     October  23,  1894. 
1900.     Microtis  tetramerus  Bailey,  North  Amer.  fauna,  no. 

17,  p.  47.     June  6,  1900. 
Type   locality.  —  Beacon    Hill   Park,   Victoria,   Vancouver 

Island,  British  Columbia,  Canada. 

Microtus  longicaudns  (Mernam). 

1888.  Arvicola  (Jfi/nomes)  longicaudus  Merriam,  Amer. 
nat.,  xxii,  p.  934.     October,  1888. 

1890.  Microtus  {Mynome^)  longicaudns  Allex,  Bull.  Amer. 
raus.  nat.  hist.,  vii,  p.  266.     August  21,  1895. 

Type  locality.  —  Caster,  Black  Hills,  Custer  County,  South 
Dakota.     Altitude,  5500  feet. 

Microtus  mordaz  (Merriam). 

1891.  Arvicola  (J/f/nomes)  niorda.n  Merriam,  North  Amer. 
fauna,  no.  5,  p.  61.     July  30,  1891. 

1897.  [Wcrotus]  niordax  Trouessart,  Catal.  mamm.,  pt.  iii, 
p.  564. 

Type  locality.  —  Sawtooth  (or  Alturas)  Lake,  east  base  of 
Sawtooth  Mountains,  Idaho.     Altitude,  7200  feet. 

Microtus  macnirus  Merriam. 

1898.  Microtis  niarrunts  Merriam,  Proc.  acad.  nat.  sci. 
Phila.,  p.  353.     October  4,  1898. 

Type  locality. —  Lake  Cushman,  Olympic  Mountains,  Wash- 
ington. 

Microtus  angusticeps  Bailey. 

1898.     Microtis  anf/usticeps  Bailey,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  86.     April  30,  1898. 
Type   locality.  —  Crescent  City,  Del  Norte  County,  Califor- 
nia. 
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MicrotOB  alticola  (llerriam) . 

1890.     Arvicola  {My names)  alticolus  Merbiam,  North  Amer. 

fauna,  no.  8,  p.  67.     September*  1 1,  1890. 
1895.     Jficrotus  alticolus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VII,  p.  219.    June  29,  1895. 
Type   locality. —  Little   Spring,    San    Francisco  Mountain, 

Coconino  County,  Arizona.    Altitude,  8200  feet. 

MicrotuB  alticola  leucophaens  (Allen). 

1894.  Arvicola  leucophaens  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  VI,  p.  320.     November  7,  1894. 

1900.  Microtus  alticolus  leucophaeus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  53.    June  6,  1900. 

Type  locality.  —  Graham  Mountains,  Graham  County,  Ari- 
zona. 

*  Microtna  mexicaniis  (Saussure). 

1861.     Arvicola  {Herniotomy s)  mexicanus  Saussure,  Revue 

et  magasin  de  zoologie,  2d  ser.,  xiii,  p.  3.     January,  1861. 
1885.   Arvicola   mexicanus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  597.     1885. 

1897.  l^Microtus"]  mexicanus  Trouessart,  Catal.  mamm.,  pt. 
ui,  p.  564. 

Type  locality. —  Mount  Orizaba,  State  of  Puebla,  Mexico. 

Microtna  mexicanas  phaeua  (Merriam). 

1892.  Arvicola  phaeus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, viT,  p.  171.     September  29,  1892. 

1900.  Microtus  mexicanus  phaeus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  54.     June  6,  1900. 

Type  locality.  —  North  slope  of  Sierra  Nevada  de  Colima, 
State  of  Jalisco,  Mexico.     Altitude,  10,000  feet. 

Microtua  fnlviventer  Merriam. 

1898.  Microtus  fulviventer  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  106.     April  80,  1898. 

Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 
Altitude,  10,200  feet. 

Microtna  mogoUonenaia  (Meams). 

1890.  Arvicola  moy olio nen sis  Mearns,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  283.     February  21,  1890. 
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1896.  M[^icrotti8'\  mogoUonenais  Milleb,  Proc.  biol.  soc. 
Washington,  xi,  p.  68.     April  21,  1896. 

Type  locality.  —  Bakers  Butte,  Mogollon  Mountains,  Yava- 
pai County,  Arizona. 

^Microtns  xanthognathus  (Leach). 

1815.     Arvicola  xanthognathti  Leach,  Zool.  raiscell.,  i,  p.  60. 
1885.     Arvicola  ^eanthognathus  True,  Proc.  U.  S.   nat.  mus., 

VII  (1884),  p.  597.     1885. 
1896.     M\icrotU8]  xnnthognathus  Milleb,  Xorth  Amer.  fauna, 

no.  12,  p.  m,     July  23,  1896. 
Type  lo(  ality. —  Hudson  Bay. 

Microtns  chrotorrhinua  (Miller) . 

1894.  Arvicola  chrotorrhinns  Miller,  Proc.  Boston  soc.  nat. 
hist.,  XXVI,  p.  190.     March  24,  1894. 

1896.  Microttis  chrotorrhimis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  49.     March  9,  1896. 

Type  locality. —  Head  of  Tuckerman's  Ravine,  Mount  Wash- 
ington, Coos  County,  New  Hampshire.     Altitude,  5300  feet. 

Microtna  chrotorrhinna  ravna  Bangs. 

1898.     Microtus  chrotorrhinna  ravus  Bangs,  Proc.  biol.  soc. 

Washington,  xii,  p.  188.     November  ^6,  1898. 
Type  locality. —  Black  Bay,  Strait  of  Belle  Isle,  Labrador. 


Subgenus  Arvicola  Lac6pdde. 

1799.  Arvicola  LAci:pi:DE,  Tableau  des  divbions,  sous-divisions, 
ordres  et  genres  des  mammif^res,  p.  10  (Published  as  supplement 
to  Discours  d'ouverture  et  de  cloture  du  cours  d'histoire  naturelle, 
et  tableaux  methodiques  des  mammif^res  et  des  oiseaux).  Type.  — 
Arvicola  amphibius  Lac^p^de  =  J/w*  ^errc^^m  Linnaeus. 

MicrotQa  richardaoni  (DeKay). 

1842.  Arvicola  richardsoniDEKxY^  Zool.  New  York,  mamm., 

p.  91. 
1894.     Aulacomys  richardsoni  Rhoads,  Proc.  acad.  nat.  sci. 

PhUa.,  p.  288.     October  23,  1894. 
1897.     [Microtifs"}    richardaoni  Tbouessabt,   Catal.   mamm., 

pt.  Ill,  p.  565. 
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Type  locality.  —  "  Xear  the  foot  of  the  Rocky  Moantains." 
According  to  Bailey  (North  Amer.  fauna,  no.  17,  p.  60,  June  6, 
1900)  the  t^'pe  was  collected  by  Drummond  in  the  vicinity  of  Jas- 
per House,  Alberta,  Canada. 

Microtus  richardsoni  macropuB  (Merriam). 

1891.      Arvicola    {Mynoniea)     macropus    Merriam,    North 

Amer.  fauna,  no.  5,  p.  59.    July  30,  1891. 
1900.     Microtus  richardsoni  macropus  Bailey,  North  Amer. 

fauna,  no.  17,  p.  61.     June  6, 1900. 
Type   locality. —  Pahsimeroi  Mountains,   Idalio.     Altitude, 

about  9700  feet. 

Microtus  richardsoni  arvicoloides  (Khoads). 

1894.  Aulacomys  arvicoloides  Rhoads,  Amer.  nat.,  xxviii, 
p.  182.     February  11,  1894. 

1900.  Microtus  richardsoni  arvicoloides  Bailey,  North 
Amer.  fauna,  no.  17,  p.  62.     June  6, 1900. 

Type  locality.  —  Lake  Kichelos,  Kittitas  County,  Washing- 
ton.    Altitude,  8000  feet. 


Subgenus   Pitymys  McMurtrie. 

1831.     Pitymys  3IcMurtrie,  Cuvier's  anim.   kingdom,  Amer. 
ed.,  I,  p.  434.     Type. —  Psammomys  pinetorum  Le  Conte. 


*  Microtus  pinetomm  (Le  Conte) . 

1830.     Psammomys  pinetorum  Le  Coxte,  Ann.  lye.  nat.  hist. 

New  York,  iii,  p.  133. 
1885.     Arvicola  pinetorum  True,  Proc.  V,  §.  nat.  mus.,  vii 

(1884),  p.  596.     1885.     (Part.) 
1896.     Microtus  pinetorum  Miller,  North  Amer.  fauna,  no. 

12,  p.  9.     July  23,  1896. 
Type  locality. —  Pine  forests  of  Georgia,  probably  on  the  Le 

Conte  plantation,  near  Kiceboro,  Liberty  County. 

lAicrotns  pinetomm  scalopsoides  (Audubon  and  Bachman). 
1841.     Arvicola  scalopsoides  Audubon  and  Bachman,   Proc. 
acad.  nat.  sci.  Phila.,  i,  p.  97.     October,  1841. 
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1896.     Microtus  pinetorum  acalopsoides  Batcheldeb,  Proc. 

Boston  Boc.  nat.  hist.,  xxvii,  p.  187.     October,  1896. 
Type  locality.  —  Long  Island,  New  York. 

Microtus  pinetomm  anricnlaris  Bailey. 

1 898.     Microtus  pinetorum  auricularis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  90.     April  30,  1898. 
Type  locality.  —  Washington,  Adams  County,  Mississippi. 

Microtus  nemoralis  (Bailey). 

1898.     Microtus  pinetorum  nemoralis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  89.     April  30,  1898. 
1900.    Microtus  nemoralis  Bailey,  Xorth  Amer.  fauna,  no.  17, 

p.  66.     June  6, 1900. 
Type  locality. —  Stilwell,  Boston  Mts.,  Indian  Territory. 

*  Microtus  quasiater  (Coues) . 

1874.     Arvicola  {Pitymys)  pinetorum  var.  quasiater  Coues, 

Proc.  acad.  nat.  sci.  Phila.,  p.  191.     December  15,  1874. 
1885.     Arvicola  quasiater  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  596.     1885. 
1896.     M[^icrottis]  quasiater  Milleb,  North  Amer.  fauna,  no. 

12,  p.  60.     July  23,  1896. 
Type   locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Lagurus  Gloger. 

1841.  Lagurus  Gloger,  Gemeinn.  Hand-  u.  Hilfsbuch  d. 
Naturgesch.,  i,  p.  97.  Type. —  Lagurus  migratorius  GLOGER=JftM 
lagurus  Pallas. 


*  Microtus  curtatus  (Cope) . 

1868.     Arvicola  curtata  Cope,  Proc.  acad.  nat.  sci.  Phila.,  p.  2. 
1885.     Arvicola  austerus   curtatus  True,   Proc.   IT.  S.  nat 

mus.,  VII  (1884),  p.  597.     1885. 
1896.     M[icrotus'\  curtatus  Miller,  North  Amer.  fauna,   no. 

12,  p.  51.     July  23,  1896. 
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Type  locality.  —  Pigeon  Spring,  Moant  Magruder,  Nevada, 
near  boundary  between  Inyo  County,  California,  and  Esmer- 
alda County,  Nevada. 

MicrotQS  pallidas  (Merriam). 

1888.     Arvicola   {Chilotm)  paUidus  Merriau,   Amer.   nat., 

XXII,  p.  704.    August,  1888. 
1896.     Jficrotus  pallidus  Miller,  North  Amer.  fauna,  no.  12, 

p.  50.     July  23.  1896. 
Type    locality.  —  Fort    Buford,    Howard    County,    North 

Dakota. 

Bfficrotiis  pauperrimiiB  (Cooper). 

1868.     Arvicola   pauperrima  Cooper,  Amer.  nat.,  ii,  p.  635. 

December,  1868. 
1896.     Mlicrotua]  pauperrimus  Miller,  North  Amer.  fauna, 

no.  12,  p.  51.     July  23,  1896. 
Type  locality.  —  Plains  of  the  Columbia,  near    the   Snake 

River,  southwestern  Washington. 


Subgenus  Chilotus  Baird. 

1857.     Chilotus  Baird,   Mamm.  N.   Amer.,   p.   516.     Type. — 
Arvicola  oregoni  Bachman. 


*  Microtus  Oregon!  (Bachman). 

1839.     Arvicola   oregoni  Bachman,    Joum.    acad.   nat.   sci. 

Phila.,  viii,  pt.  I,  p.  60. 
1885.     Arvicola  oregonua  True,  Proc.  U.  S.  nat.  mus.,    vn 
(1884),  p.  597.     1885. 

1896.  Mtcrotus  oregoni  Miller,  North  Amer.  fauna,  no.  12, 
p.  9.     July  23,  1896. 

Type    locality.  —  Astoria,  Clatsop  County,  Oregon. 

Microtiui  serpans  Merriam. 

1897.  Microtm  serpens  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  75.     April  21, 1897. 

Type  locality.  — Agassiz,  British  Columbia,  Canada. 
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MicrotQS  bairdi  Merriam. 

1897.     Microtus  bairdi  Merriam,  Proc.  biol.  soc.  Waahington, 

XI,  p.  74.     April  21,  1897. 
Type  locality. —  Glacier  Peak,  Crater  Lake,  Klamath  County, 
Oregon.     Altitude,  7800  feet. 


Subgenus  Pedomys  Baird. 

1857.     Pedo7nys   Baird,   Mamm.  X.   Anier.,  p.  517.     Type. — 
Arvicola  nuMerus  Le  Conte. 


*  Microtus  auBterus  (Le  Conte) . 

1853.     Arvicola  amterus  Le  Conte,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  405. 
1885.     Arvicola  austerus  True,  Proc.   U.  S.  nat.   mus.,  vu 

(1884),  p.  597.     1885. 
1896.     Microtm   austerus   Miller,  North    Amer.  fauna,  no. 

12,  p.  9.  July  23,  1896. 
Type  locality.  —  Racine,  Racine  County,  Wisconsin. 
Allen  (Bull.  Amer.  mus.  nat.  hist.,  x,  p.  458,  November  10, 
1898)  calls  attention  to  the  fact  that  the  description  of  Wagner's 
HypudaeiLB  ochrogaster  (Schreber's  Saugthiere,  Suppl.,  iii,  p.  592, 
1843)  "admirably  fits"  this  species,  which  he  therefore  proposes  shall 
stand  as  Microtus  ochrogaster  (p.  459).  The  name  ochrogaster  is 
not  mentioned  by  Bailey. 

Microtus  ludovicianus  Bailey. 

1900.     Microtm  ludovicianus  Bailey,  North  Amer.  fauna,  no. 

17,  p.  74.     June  6,  1900. 
Type  locality.  —  Iowa,  Calcasieu  Parish,  Louisiana. 

Microtns  haydenii  (Baird). 

1857.    Arvicola  {Pedomys)  haydenii  Baird,  Mamm.  N.  Amer., 
p.  543. 

1894.  Arvicola    {Pedomys)    haydenii    Allex,    Bull,    Amer. 
mus.  nat.  hist.,  vi,  p.  328.     November  7,  1894. 

1895.  Jlicrotus   (Pedomys)    haydenii    Allen,  Bull.  Amer. 
mus.  nat.  hist.,  vii,  p.  2G7.     August  21,  1895. 

Type  locality.  —  Fort  Pierre,  Stanley  County,  South  Dakota. 
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MicrotQS  minor  (Merriam). 

1888.     Arvicola  austerua  minor  Merriam,  Amer.   nat.,  xxii, 

p.  600.     Jnly,  1888. 
1900.     JlicrotHs  minor  Bailey,  North  Amer.  faana,  no.  17, 

p.  75.     June  6,  1900. 
Type  locality. —  Bottineau,   at   base     of  Turtle  Mountains, 

Bottineau  County,  North  Dakota. 


Subgenus  Orthriomys  Merriam. 

1898.      Orthriomys  Merriam,   Proc.  biol.  soc.  Washington,  xii, 
p.   106.     April  30,  1898.     Type. —  Microtus  umbrosus   Merriam. 


MicrotQS  nmbroBiiB  Meriiam. 

1898.     Microtus  umbrosus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xii,  p.  107.     April  30,  1898. 
Type    locality.  —  Mount    Zemj)oaltepec,    State   of  Oaxaca, 
Mexico.     Altitude,  8200  feet. 


Subgenus  Herpetomys  Merriam. 

1898.     Ilerj^etomt/s  Merriam,  Proc.  biol.  soc.  Washington,  xii, 
p.  107.    April  30, 1898.    Type. —  Jficrot us  f/uattntdknsis 'Merrixsi. 


iNlicrotiis  gnatemalensis  Merriam. 

1898.     Microtus  yuutemalcttsis    Mkrriam,    Proc.    biol.    soc. 

Washington,  xii,  p.  lOS.     April  30,  1898. 
Type  locality.  —  Todos   Santos,   State    of   Iluehuetenango, 

Guatemala.     Altitude,  10,000  feet. 
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Subgenus  Neofiber  True. 

1884.      Neofiber    True,   Science,   iv,  p.   34.      July   11,    1884. 
Type. —  Xeofiher  alleni  True. 


*  Jiffiicrotiis  alleni  (True). 

1884.  Xeofiher  cUieni  True,   Science,  iv,   p.   34.    July   11, 
1884. 

1885.  Neofiber  alleni  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 
p.  596.     1885. 

1896.     MicrotKs  cUleni  Miller,  North  Amer.  fauna,  no.  12,  p. 

9.     July  23,  1896. 
Type  locality. —  Georgiana,  Brevard  County,  Florida. 


Genus  FIBER  Cuvier. 

1800.  Fiber  Cuvier,  Leyons  d'anat.  comp.,  i,  tabl.  i  (described 
but  not  named  in  1798,  Tabl.  ^lem.  de  Thist.  nat.  des  anim.,  p.  141). 
Type. —  Castor  zibethicus  Linnaeus. 


Piber  macrodon  Merriam. 

1897.  Fiber  ?nacrodon  MERRixMy  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  143.     May  13, 1897. 

Type  locality.  —  Lake  Drummond,  Dismal  Swamp,  Norfolk 
County,  Virginia. 

Piber  obscums  Bangs. 

1894.     Fiber  obscurus  Bangs,  Proc.  biol.  soc.  Washington,  ix, 

p.  133.     September  15,  1894. 
Type  locality.  —  Codroy,  Newfoundland. 

Piber  osoyoosensis  Lord. 

1863.     Fiber  osoi/oosensis  honDf  Proc.  zool.  soc.  London,  p. 

97. 
1900.     Fiber  osoyoosensis  Osgood,  North  Araer.  fauna,  no. 

19,  p.  37.     October  6,  1900. 
Type  locality. —  Lake  Osoyoos,  British  Columbia,  Canada. 
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Piber  spatnlatiis  Osgood. 

1900.     Fiber  apatulatus  Osgood,  North  Amer.  fauna,  no.  19, 

p.  36.     October  6,  1900. 
Type  locality.  —  Lake  Marsh,  Yukon,  Canada.  • 

*  Fiber  zibethicuB  (Linnaeus). 

1766.     \^Castor'\  zibethicua  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p. 

79. 
1817.     [^Fiber]   zibet iciis  Cuvier,  R^gne  anim.,  i,  p.  192. 
1885.     Fiber  zibethicna  Trie,  Proc.   U.  S.    nat.    mus.,    vii 
(1884),  p.  696.     1885. 

Type  locality.  —  Eastern  Canada. 

• 

Piber  zibethicna  aquiloniua  Bangs. 

1899.     Fiber  zibethicus  aquiloniua  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  11.     February  28,  1899. 
Type  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Piber  zibethicna  pallidna  Meams. 

1890.     Fiber  zibethicus  pallidna  Mearns,   Bull.  Amer.  mus. 

nat.  hist.,  ii,  p.  280.     February  21, 1890. 
Type  locality. —  Fort  Verde,  Yavapai  County,  Arizona. 

Piber  zibethicna  rivalicina  Bangs. 

1896.     Fiber  zibethicus  rivalicitis  Bangs,  Proc.  Boston  soc. 

nat.  hist.,  xxvi,  p.  541.     July  31,  1895. 
Type    locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana. 


Genus  S7NAPTOM7S  Baird.^ 

1857.     Synaptomya  Baied,  Maram.  N.  Amer.,  p.  558.     Type. — 
JSytiaptomya  coojyeri  Baird. 

>  ReTlaed  by  Merriam,  Proc.  biol.  soc.  Washington,  x,  pp.  65-64.    Marcb  19, 1896. 
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Subgenus  Synaptomys  Baird. 

*  Synaptomys  cooperi  Baird. 

1857.     S\ynapt07tiyB\  cooperi  Baibd,  Mamm.  N.  Amer.,  p.  558. 
1885.     Sijnapt07ny$  cooperi  True,  Proc.  U.  S.  nat.  muB.,  vii 

(1884),  p.  590.     1885. 
Type  locality. —  Unknown,  probably  northern  New  Jersey. 

Synaptomsrs  fatnns  Bangs. 

1896.     ASi/fmjytofnt/s  fatuus  BxyGS^  Proc.  biol.  soc.  Washing- 
ton, X,  p.  47.     March  9.  1896. 
Type  locality.  —  Lake  Edward,  Quebec,  Canada. 
Regarded  by  Rhoads  (Proc.  acad.   nat.  sci.  Phila.,  1897,  p.  306, 
J\jne,  1 897 )  as  a  form  of  S.  coojjeri, 

Synaptom3r8  halaletes  Merriam. 

1896.     Sifn(ipt(niujs  helahtes  Merriam,  Proc.  biol.  soc.  \Yash- 

ington,  X,  p.  59.  :\Jarch  19,  1896. 
Type  locality. —  Dismal  Swamp,  Norfolk  County,  Virginia. 
According  to  Rhoads  (Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  305, 
June,  1897),  this  should  stand  as  kSynaj^tohiys  cooperi  stonei 
(Rhoads)  {SynofttoimjH  sO)nel^\io2ii[s,  Am^T.  nat.,  xxvii,  p.  53, 
January  11,  1893;  type  locaUty,  Mays  Landing,  Atlantic  County, 
New  Jersey). 

Synaptomys  helaletes  gossii  Merriam. 

1H96.     SynapUntnjs  hthiktts  gossii  Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  60.     March  19,  1896. 
Type  locality.  —  Neosho  Falls,  Woodson  County,  Kansas. 
According  to  Rhoads   (Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  307, 
June,  1897),  this  should  stand  as  Synoptoinys  cooperi  yossi. 


Subgenus  Mictomys  True. 

1894.  Mictomys  True,  Diagnoses  of  new  North  American 
mammals,  p.  2.  April  26,  1894.  (Reprint:  Proc.  U.  S.  nat.  mus., 
xvii,  p.  242.  November  15,  1894.)  Type. —  Mictomys  ifuna'tKS 
True. 
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Synaptomjrs  ixmuitns  (True) . 

1894.   M%ctomy8  innuitua  True,   Diagnoses   of    new   North 

American  mammals,  p.  3.     April  26, 1894.     (Reprint :   Prpc. 

U.  S.  nat.  mus.,  xvii,  p.  243.     November  15,  1894.) 
1896.     Synaptomya    (Mtctoniys)    xmiuitua    Merriam,    Proo. 

biol.  soc.  Washington,  x,  p.  61.     March  19,  1896. 
Type  locality.  —  Fort  Chirao,  Ungava,  Labrador. 

Sjrnaptomjrs  inntiitiis  mediozimiiB  Bangs. 

1900.  Synaptomys  (Mictomys)  innuitiis  rnedioximua  Bangs, 
Proe.  New  England  zool.  club,  ii,  p.  40.  September  20, 
1900. 

Type  locality.  —  Lance  au  Loup,  Strait  of  Belle  Isle,  Labra- 
dor. 

Synaptomys  sphagnicola  Preble. 

1899.    Synaptomys    {Mictomys)    sphagnicola  Preble,   Proo. 
biol.  soc.  Washington,  xiii,  p.  43.     May  29,  1899. 
.  Type  locality-. —  Fabyans,  Coos  County,  New  Hampshire. 

Synaptomjrs  dalli  Merriam. 

1896.    Synaptomys    {Mtctotnys)    dcdli  Merriam,   Proc.   biol. 

soc.  Washington,  x,  p.  62.     March  19,  1896. 
Type  locality.  —  Nulato,  Alaska. 

Synaptomys  tmei  Merriam. 

1896.    Synaptomys  {Mictomys)    tmei   Merriam,    Proc\    biol. 

soc.  Washington,  x,  p.  62.     March  19,  1896. 
Type  locality.  —  Skagit  Valley,  northwestern   Washington. 

S]rnaptom3rs  wrangeli  Merriam. 

1896.    Synaptomys    {Mictomys)     wranyeli    Merriam,    Proc. 

biol.  soc.  Washington,  x,  p.  63.     March  19,  1896. 
Type  locality.  —  Wrangel,  Alaska. 


Genus  LEMMTJS  Link. 

1795.   Lemmus  Link,  Zool.  Beytrage,  i,  pt.  ii,  p.  75.     Type.  — 
By  elimination,  Mxis  lemmus  Linnaeus. 
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*  Lammiis  alascensis  Merriam. 

1885.   My  odea    obenais    Teue,    Proc.   U.    S.  nat.   mas.,   rn 

(1884),  p.  596.     1885.     (Part.) 
1900.   Lemmvs  cUaacetisis  Merbiam,  Proc.  Washington  acad. 

sci.,  II,  p.  26.    March  14, 1900. 
Type  locality.  —  Point  Barrow,  Alaska. 

LemmuB  nigrlpes  (True) . 

1894.  My  odes  nigripea  True,  Diagnoses  of  new  North  Amer- 
ican mammals,  p.  2.  April  26, 1894.  (Reprint :  Proc.  IJ.  S. 
nat.  mus.,  xvu,  p.  242.     November  15,  1894.) 

1896.  L[emmu8'\  nigripea  Miller,  North  Amer.  fauna,  no. 
12,  p.  37.     July  23, 1896. 

Type  locality.  —  St.  George  Island,  Pribilof  Islands,  Bering 
Sea. 

LemmuB  trimacronatns  (Richardson). 

1825.  Arvit'ola  trimucronata  Richardson,  Journ.  Parry's  sec- 
ond voyage,  app.,  p.  309. 

1900.  Leinmua  trimucronatua  Stone,  Proc.  acad.  nat.  sci. 
Phila.,  p.  35.     March  24, 1900. 

Type  locality.  —  Point  Lake,  Mackenzie,  Canada. 

LemmuB  smkonensis  Merriam. 

1900.   Lemunia  yiikonenaia  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  27.     March  14,  1900. 
Type  locality.  —  Charlie  Creek,  Yukon  River,  Alaska. 


Genus  DICROSTON7Z  Gloger. 

1841.  Dicroatonyx  Gloger,  Gemeinn.  Hand-  u.  Hilfsbuoh  d. 
Naturgesch.,  pp.  xxxi,  97.  Type.  —  An  American  species,  probably 
Mua  hudaoniua  Pallas. 


Dicrostonjrz  hudsoniuB  (Pallas). 

1778.    3fm  hudaomiia  Pallas,    Nov.  sp.  quadr.  glir.  ord.,  p. 

208. 
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1897.     Dlcrostonyx  hmhonhis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  237.     September  17,  1897. 
Type  locality. — Labrador. 

Dicrostonjrz  hudsoniuB  alascensis  Stone. 

1900.     Dicrostonyx  hudsonius  aUi^cetisis  Stone,  Proc.  acad. 

nat.  sci.  Phila.,  p.  37.     March  24, 1900. 
Type  locality. —  Point  Barrow,  Alaska. 

*  Dicro8ton3rx  nelsoni  Merriam. 

1885.     Cnniculus  torq^iaUis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  596.     1885.     (Part.) 
1900.     Dicrostonyx    nelsoni    Merriam,     Proc.    Washington 

acad.  sci.,  ii,  p.  25.     March  14,  1900. 
Type  locality. —  St.  Michael's,  Alaska. 

Dicrostonjrz  richardsoni  Merriam. 

1900.     Dicrostonyx  ric/uirdsoni  Merriam,  Proc.  Washington 

acad.  sci.,  ii,  p.  26.     March  14,  1900. 
Type  locality. —  Fort  Churchill,  west  shore  of  Hudson  Bay, 

Kewatin,  Canada. 

I>icro8ton3rx  unalascensis  ^lerriam. 

1900.     Dicrostonyx    unalascensis   Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  25.     March  14, 1900. 
Type  locality. —  Unalaska,  Alaska. 


Family  aCOMTIDAE. 


Genus  OEOM7S  Raiinesque.^ 

1S17.  Oeomys  Rafinesque,  Amer.  monthly  magazine,  ii,  p.  45. 
Noveml>er,  1817.  Type. —  Gtoniys  jnnetis  Rafixes<^ue  (z=  Mus 
tuza  Ord). 

» R«Ti9ed  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  109-1-15.     January  31, 1895. 
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*  Q^omjB  tnsa  (Ord). 

1815.     Mu8  tvza  Ord,   Guthrie's  geography,  2d  Amer.  ed., 

II,  p.  292. 
1875.    Geomys  tuza  Coues,  Proc.  acad.  nat.  scL  Phila.,  p.  132. 
1885.    Geomya  tuza  True.  Proc.  U.  S.  nat.  mas.,  vii  (1884), 

p.  599.     1885. 
Type   locality. —  Pine    barrens,   near    Augusta,   Richmond 

County,  Georgia. 

Oeomsrs  tnsa  mobilensis  Merriam. 

1895.     Geomy8  tuza  tuobUensis  Merriam,  Xortli  Amer.  fauna, 

no.  8,  p.  119.     January  31,  1895. 
Type  locality. —  Mobile  Bay,  Baldwin  County,  Alabama. 

Oeomsrs  floridanus  (Audubon  and  Bachman). 

1854.     Paeudostojnafloridana  Audubon  and  Bachman,  Quadr. 

X.  Amer.,  iii,  p.  242. 
1898.   Geomys  florid*tnus  Bangs,  Proc.  Boston  soc.  nat.  hist., 

xxviii,  p.  176.     March,  1898. 
Type  locality. —  St.  Augustine,  St.  John  County,  Florida. 

Oeomjrs  floridanns  austrinns  Bangs. 

1898.      Geomys  floridttnua    aiistrinus   Bangs,    Proc.    Boston 

soc, nat.  hist.,  xxviii,  p.  177.     March,  1898. 
Type  locality. —  Belleair,  Hillsboro  County,  Florida. 

Oeom3r8  colonns  Bangs. 

1898.     Geomys  colonus  Bangs,  Proc.  Boston   soc.  nat.   hbt., 

XXVIII,  p.  178.     March,  1898. 
Type  locality. —  St.  Mary's,  Camden  County,  Greorgia. 

Oeomys  cnmberlandiua  Bangs. 

1898.  Geomys  cumberlandius  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  180.     March,  1898. 

Type  loctality. — **  Stafford  Place,"  Cumberland  Island,  Cam- 
den County,  Georgia. 

*  Oeom3r8  bursarins  (Shaw). 

1800.  Mus  huraarius  Shaw,  Trans.  Ldnnaean  soc.  London, 
V,  p.  227. 

1829.  Geomys  bursarius  Richardson,  Fauna  Boreal!- Ameri- 
cana, I,  p.  203. 
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1885.     Geomya   buraarius  Tbue,  Proc,  U.  S.  nat.  mus.,  vii 

(1884),  p.  599.     1885. 
Type  locality. —  Unknown ;  somewhere  in   the   upper  Mis- 
sissippi Valley. 
Oaomys  lutescens  (Merriam). 

1890.     Geomya  bursarius  lutescens   Merriam,  North    Amer. 

fauna,  no.  4,  p.  51.     October  8,  1890. 
1895.      Geomys  lutescens  Merriam,  North  Amer.  fauna,  no.  8, 

p.  127.     January  31,  1895. 
Type    locality. —  Sandhills    on    Birdwood    Creek,    Lincoln 

County,  western  Nebraska. 
Oeomsrs  breviceps  Baird. 

1855.    Geomys  breviceps  Baird,  Proc.  acad.  nat.   sci.   Phila., 

VII,  p.  335. 
1895.    Geomys  breviceps  Merriam,  North  Amer.  fauna,  no.  8,  p. 

129.     January  31,  1895. 
Type   locality.  —  Prairie    Mer    Rouge,    Morehouse    Parish, 

Louisiana. 
Oeomjrs  breviceps  attwateri  Merriam. 

1895.     Geomys   breviceps  attwateri  Merriam,    North    Amer. 

fauna,  no.  8,  p.  135.     January  31,  1895. 
Type  locality. —  Rockport,  Aransas  County,  Texas. 
OeomjTS  tezensis  Merriam. 

1895.     Geomys  texensis  Merriam,  North  Amer.  fauna,  no.  8, 

p.  137.     January  31,  1895. 
Type  locality. — Mason,  Mason  County,  Texas. 
Oeomjrs  arenariuB  Merriam. 

1895.      Geomys  arenarius    Merriam,    North    Amer.    fauna, 

no.  8,  p.  139.     January  31,  1895. 
Type  locality. — El  Paso,  El  Paso  County,  Texas. 
Oeomjrs  personatiis  True. 

1889.     Geomys  personatus  True,  Proc.  U.  S.  nat.  mus.,  xi 

(1888),  p.  159.     January  5,  1889. 
Type  locality. —  Padre  Island,  Cameron  County,  Texas. 
Oeomsrs  personatiis  fallaz  Merriam. 

1895.     Geomys  personatus  faUax   Merriam,    North    Amer. 

fauna,  no.  8,  p.  144.     January  31, 1895. 
Type  locality. —  South  side  of  Nueces  Bay,  Cameron  County, 

Texas. 
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Genus  FAPPOOEOM7S  Merriara.^ 

1895.     Pappofjeomys  Merriam,  North  Amer.  fauna,  no.  8,  p.  145. 
January  31,  1895.     Type. —  Geom t/s  buikri  Thomxs, 


Fappogeom3r8  buUeri  (Thomas). 

1892.     (xeomt/H  huUeri  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 

ser.,  X,  p.  196.     August,  1892. 
1895.     Puppo(f€Ohiy8   buUeri  Mebriam,  North  Amer.  fauna> 

no.  8,  p.  147.     January  81,  1895. 
Type  locality. — Near   Talpa,  west  slope  of  Sierra  de  Mas- 

cota,  State  of  Jalisco,  Mexico.     Altitude,  8500  feet. 

Fappogeomsrs  albinasus  Merriam. 

1895.     Pappoyeinays  albinasus  Merriam,  North  Amer.  fauna^ 

no.  8,  p.  149.     January  81,  1895. 
Type  locality. —  Atemajac,  a  suburb  of  Guadalajara,  State  of 

Jalisco,  Mexico. 


Genus  CRATOOEOM7S   Merriam.^ 

1895.      Cratayeoinys  Merriam,  North  Amer.  fauna,  no  8,  p.  150. 
January  81,  1895.     Type. —  Geouiys  hterriami  Tno^xs. 


Cratogeom3r8  merriami  (Thomas) . 

1S98.      GiOiiiyK  rimrvianu  Thomas,  Ann.  and  mag.  nat.  hist.,. 

6th  ser.,  xii,  ]>.  271.     October,  1898. 
1895.      Cratoyeornys  inerviami  Merriam,  North  Amer.  fauna^ 

no.  8,  p.  152.     January  81,  1895. 
Type  locality. — '*  Southern  Mexico,"  probably  in  the  Valley 

of  Mexico. 


1  Revit*e«l  by  Merriam.  North  Amer.  fauna,  no.  8,  pp.  145-149.    January  31,  1805. 

2  Revised  by  Merriam.  North  Amer.  fauna,  no.  H,  pp.  150-162.    January  31, 1895. 
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Cratogeomys  perotansis  Merriam. 

1895.     Cratogeomys  perotetisis  Mbkriah,  North  Amer.  fauna, 

no.  8,  p.  154.     January  31,  1895. 
Type   locality. —  Cofre   de   Perote,    State    of    Vera    Cruz, 
Mexico.     Altitude,  9500  feet. 

Cratogeomys  estor  Merriam. 

1895.     Cratogeomys  estor  Merriam,  North  Amer.  fauna,  no. 

8,  p.  155.    January  31,  1895. 
Type  locality. — Las   Vigas,   State   of  Vera   Cruz,  Mexico. 

Altitude,  8000  feet. 

Cratogeomys  oreocetes  Merriam. 

1895.     Cratogeomys  oreocetes  Merriam,  North  Amer.  fauna, 

no.  8,  p.  156.     January  31,  1895. 
Type   locality.  —  Mount    Popocatepetl,     State   of    Mexico, 
Mexico.     Altitude,  11,500  feet. 

Cratogeomys  peregrlntui  Merriam. 

1895.  Cratogeomys  peregrinus  Merriam,  North  Amer.  fauna, 
no.  8,  p.  158.     January  31,  1895. 

Type  locality.  —  Mount  Iztaccihuatl,  State  of  Mexico,  Mex- 
ico.    Altitude,  1 1 ,500  feet. 

*  Cratogeomys  castanops  (Baird). 

1852.     Pseudostoma    castanops   Baird,    Report    Stansbury's 

exped.  to  Great  Salt  Lake,  p.  313.     June,  1852. 
1885.     Geomys   castanops  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  599.     1885. 
1895.     Cratogeomys  castanops  Merriam,  North  Amer.  fauna, 

no.  8,  p.  159.     January  31,  1895. 
Type  locality. —  "  Prairie  road   to   Bent's  Fort,"   near  the 

present  town  of  Las  Animas,  Bent  County,  Colorado,  on  the 

Arkansas  River. 

Cratogeomys  castanops  goldmani  Merriam. 

1895.     Cratogeomys    castanops  goldmani    Merriam,    North 

Amer.  fauna,  no.  8,  p.  160.     January  31,  1895. 
Type  locality. — Caiiitas,  State  of  Zacatecas,  Mexico. 

Cratogeomys  fnlvesceiis  Merriam. 

1895.     Cratogeomys  fulvescens  Merriam,  North  Amer.  fauna, 

no.  8,  p.  lei.     January  31, 1895. 
Type  locality. —  Chalchicomula,  State  of  Puebla,  Mexico. 
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Geuus  PLATYOEOMYS  Merriara.^ 

1895.     Platygeomys  Merriam,  North  Aiuer.  f^una,  no.  8,  p.  162. 
January  31,  1895.     Type. —  Geomys  gymnurus  Merriam. 


Platygeomys  gynmunis  (Merriam) . 

1892.  Gecnnys  gymnuriis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VII,  p.  166.     September  29,  1892. 

1895.  Platygeomys  gyninurus  Merriam,  Xorth  Amer.  fauna, 
no.  8,  p.  164.    January  31,  1895. 

Type  locality. — Zapotlan,  State  of  Jalisco,  Mexico. 

Platygeomjrs  tylorhintw  Merriam. 

1895.     Platygeomys  tylorhinus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  167.     January  31,  1895. 
Type  locality. — Tula,  State  of  Hidalgo,  3Iexico. 

Platygeomys  planiceps  Merriam. 

1895.     Platygeomys  planiceps  Merriam,  North  Amer.  fauna, 

no.  8,  p.  168.     January  31,  1895. 
Type  locality. — North  slope   Volcano  of  Toluca,  State  of 
Mexico,  Mexico. 

Platygeomys  fnmostis  (Merriam). 

1892.  Geomys  fumosus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VII,  p.  165.     September  29,  1892. 

1895.  Platygeomys  fumosus  Merriam,  North  Amer.  fauna, 
no.  8,  p.  170.     January  31,  1895. 

Type  locality. —  Colima  City,  State  of  Colima,  Mexico. 


Genus  ORTHOOEOMTS  Merriam.^ 

1895.  ■  Orthogeomys  Merriam,    North    Amer.    fauna,    no.    8, 
p.  172.     January  31,  1895.     Type. —  Geomys  scalops  Thomas. 

)  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  162-171.    January  31, 1885. 
*  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  172-179.   January  31,  1896. 
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Orthogeomys  scalops  (Thomas). 

1894.  Geomys  scalops  Thomas,  Ann.  and  mag.   nat.   hist., 
6th  ser.,  xiii,  p.  437.     May,  1894. 

1895.  Orthogeomys  scalops  Mebriam,  North.  Amer.  fauna, 
no.  8,  p.  174.     January  31,  1895. 

Type  locality. —  Tehuantepec,  State  of  Oaxaca,  Mexico. 

Orthogeomys  grandis  (Thomas). 

1893.     Geotnys   yrandls' Thou xs^  Ann.  and  mag.  nat.  hist., 

Gth  ser.,  xii,  p.  270.     October,  1893. 
1895.    Orthoyeomys  yrandis  Merriam,    North   Amer.  fauna, 

no.  8,  p.  175.     January  81,  1895. 
Type  locality.  —  Dueuas,  Guatemala. 

Orthogeomys  nelsoni  Merriam. 

1895.    Orthoyeomys  nelsoni  Merriam,  North  Amer.  fauna,  no. 

8,  p.  176.     January  31,  1895. 
Type  locality.  —  Mt.  Zempoaltepec,  State  of  Oaxaca,  3Iexico. 

Altitude,  8000  feet. 

Orthogeomys  latifrons  Memam. 

1895.    Orthoytontys  latifrons  3Ierriam,  North  Amer.  fauna, 

no.  8,  p.  178.     January  31,  1895. 
Ty'pe  locality. —  Guatemala;  exact  locality  unknown. 


Genus  HETEROOEOMYS  Merriam.^ 

1895.    Heteroyeoinys  Merriam,   North  Amer.   fauna,   no.   8,  p. 
179.     January  31,  1S95.     Type. —  Geomys  hispidus  Le  Conte. 


*  Heterogeomys  hispidus  (Le  Conte). 

1852.    Geomys  hispldm  Le  Coxte,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  158. 
1885.    Geomys  hispidus   True,    Proc.    f.    S.   nat.  mus.,  vii 
(1884),  p.  599.     1885. 

1  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  179-186.    January  31, 1895. 
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1895.    Ileterogeotnys  hispidus  Merriam,  North  Amer.  faana, 

no.  8,  p.  181.     January  31,  1895. 
Type  lo(  ality.  —  Near  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Haterogeomys  torrldtui  Merriam. 

1895.    Ileterogeomya  torridus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  183.     January  31,  1895. 
Type  locality.  —  Chichicaxtle,  State  of  Vera  Cruz,  Mexico. 


GenuB  MACROOEOMTS  Merriam.^ 

1895.    Macrogeomya  Merriam,  North  Amer.  fauna,  no.  8,  p.  185. 
January  31,  1895.     Type.  —  Geomya  heterodns  Peters. 


Macrogeomys  hetarodtw  (Peters). 

1865.    Geomys  heterodua  Peters,  Monateber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  1864,  p.  177.     1865. 
1895.    Macroyeomyn  heterodm  Merriam,  North  Amer.  fauna, 

no.  8,  p.  186.     January  31,  1895. 
Type  locality.  —  Costa  Rica ;  exact  locality  unknown. 

Macrogeomys  dolichocephaltw  Merriam. 

1895.    Mncroytouiya  doUchocephalus  Merriam,  North  Amer. 

fauna,  no.  8,  p.  189.     January  31,  1895. 
Type  locality.  —  San  Jose,  Costa  Rica. 

Macrogeomys  costaricensis  Merriam. 

1895.    Mficroyeomys    costaricensis    Merriam,    North    Amer. 

fauna,  no.  8,  p.  192.     January  31,  1895. 
Type  locality.  —  Pacuare,  Costa  Rica. 

Macrogeomys  cherrlei  (Allen). 

1893.    Geomys  cherriei  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v, 

p.  337.     December  16,  1893. 
1895.    Macroyeoinys   cherriei  Merriam,  North  Amer.  fauna, 

no.  8,  p.  194.     January  31,  1895. 
Type  locality.  —  Santa  Clara,  Costa  Rica. 

»  Revisetl  by  Merriam.  North  Araer.  fauna,  no.  8,  pp.  185-195.    January  .11. 1895. 
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Genus  ZTGK>OEOMTS  Merriam.^ 

1895.   Zygogeomys  Mebriam,  North  Amer.  fauna,  no.  8,  p.  195. 
January  31,  1895.     Type.  —  Zygogeomys  trichopua  Merriam. 


Zygogeomys  trichoptui  Merriam. 

1895.   Zygogeomys  trichopus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  196.     January  31, 1895. 
Type  locality.  —  Nahuatzin,  State  of  Michoacan,  Mexico. 


Genus  THOMOMYS  Wied. 

1839.    Tho7nomy8  Wied,  Nova  acta  phys.  med.  acad.  caes.  Leop.- 
Carol,  XIX,  pt.  i,  p.  377.     Type.  —  Thomomya  rufeacens  Wied. 


Thomomys  alpintui  Merriam. 

1897.    Thomomys  alpinus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  216.    July  15,  1897. 
Type    locality. — Big    Cottonwood    Meadows    eight    miles 
southeast  of  Mt.  Whitney  peak,  High  Sierra,  Tulare  County, 
California.     Altitude,  10,000  feet. 

Thomonijrs  altiTallis  Rhoads. 

1895.     Thomomys    altivallis    Rhoads,   Proc.   acad.   nat.   sci. 

Phila.,  p.  34.     February  21, 1895. 
Type    locality.  —  San    Bernardino    Mountains,     California. 

Altitude,  5000  feet. 

'Thomomys  angnlarls  Merriam. 

1897.    Thomomys  angularis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  214.     July  15,  1897. 
Type  locality.  —  Los  Baiios,  Merced  County,  California. 

1  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  19&-ig8.    January  31, 1895. 
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Thomomys  atroTaritw  Allen. 

1898.    Thomomys  atrovariua   Allen,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  148.     April  12,  1898. 
Type  locality.  —  Tatemales,  State  of  Sinaloa,  Mexico. 

Thomomys  aureus  Allen. 

1893.    Thomomiia  aureus  Allex,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  49.     April  28,  1893. 
Type  locality.  —  Bluff  City,  San  Juan  County,  Utah. 

^Thomomys  bottae  (Eydoux  and  Gervais). 

1 836.  Oryctomys  (  Saccophorus)  bottae  Eydoux  and  Gervais, 
Mag.  de  zool.,  vi,  p.  23. 

1855.  Thomomys  bottae  Baird,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p.  335. 

1885.  Thomtnnys  talpoidts  btdbivorus  True,  I*roc.  U.  S.  nat. 
mus.,  VII  (18><4),  p.  599.     18S5.     (Part.) 

1893.  Thomomys  bftttae  Miller,  Bull.  Amer.  mus.  nat.  hist., 
V,  p.  57.     AprU  28,  1893. 

Type  locality.  —  Coast  of  California.  Name  applied  by 
Baird  in  1855  to  the  fonii  occurring  in  the  vicinity  of  Monte- 
rey, and  re-applied  to  the  same  animal  by  31iller  in  1893. 

Thomomys  bottae  pallescens  Uhoads. 

1895.    Thomnmys  bottat padtsfrhs  Hhoads,  Proc.    acad.  nat. 

sci.  Phila.,  p.  30.     February  21,  1895. 
Type  lo<  ality.  —  Grapelands,  San  Bernardino  Valley,  Cali- 
fornia. 

Thomomys  bulbivorus  (Richardson). 

1829.    Dipfitstntna   bulbivorum  Hichardsox,   Fauna  Boreali- 

Americana,  i,  p.  200. 
1857.    ThntiKmtys  bulbivortfs  Baird,  Mamm.  X.  Amer.,  p.  389. 
1S93.    llininnmyA  btfWirorus  MiLLER,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  57.     April  28,  1SS3. 
TvPK  L(H  ALiTY.  —  Bauks  of  the  Columbia  River,  Oregon. 

Thomomys  cervinus  Allen. 

1895.    Th(mnmtys  rtrritnis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

vii,  p.  203.     June  29,  1895. 
Type  lo<  ality. —  Phoenix,  Maricopa  County,  Arizona. 
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*  ThomomjTS  cltwiiui  Coues. 

1875.  Thoniomys  clusiits  Coues,  Proo.  acad.  nat.  sci.  Phila., 
p.  138.     June  15, 1875. 

1885.  Thomomys  dxtsius  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  598.     1885. 

Type  locality.  —  Bridger  Pass,  Sweetwater  County,  Wyo- 
ming. 

Thomomys  cliisiiui  fnsciis  Meniam. 

1891.    Thomomys    clusius  /uscus    Merriam,    North    Amer. 

fauna,  no.  5,  p.  70.    July  80,  1891. 
Type   locality.  —  Mountains  at  head  of  Big  Lost  River, 
Custer  County,  Idaho. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  63,  April 
28,  1893)  as  a  form  of  T.  douglasii. 

Thomomys  douglasii  (Richardson). 

1829.  Oeomys  doxiglasii  Richardson,  Fauna  Boreali- Ameri- 
cana, I,  p.  200. 

1893.  Thomomys  douglasii  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  66.    April  28,  1893. 

Type  locality.  —  Near  the  mouth  of  the  Columbia  River, 
Oregon. 

ThomomjTS  douglasii  yelmensis  Merriam. 

1899.    Thomomys   douglasi  yelmensis  Merriam,   Proc.  biol. 

soc.  Washington,  xui,  p.  21.     January  31,  1899. 
Type   locality. — Tenino,  Yelm  Prairie,   Thurston   County, 
Washington. 

Thomomys  fossor  Allen. 

1893.    Thomomys  fossor  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  51.     April  28,  1893. 

Type  locality.  —  Florida,  La  Plata  County,  Colorado.  Alti- 
tude, 7200  feet. 

ThomomjTS  fnlyus  (Woodhouse). 

1852.    Ghomys  fulvus  Woodhousb,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  201. 

1857.    Thomomys  fxdmis  Baird,  Mamm.  N.  Amer.,  p.  402. 
1890.    Thomomys  fidvus  Merriam,  North  Amer.  fauna,  no.  3, 
p.  71.     September  11,  1890. 
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Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona. 

Thomomys  fnlyns  alticola  Allen. 

1899.    Thomotnys  fulviis  alticolti^  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  xii,  p.  13'.     April  4,  1899. 
Type  locality. —  Sierra  Laguna,  Lower  California,  Mexico. 

Altitude,  7000  feet. 

Thomomys  fulvns  anitae  Allen. 

1898.    Thomomys  fulvm  fniitae  Allex,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  146.     April  12,  1898. 
Type  locality. —  Santa  Anita,  Lower  California,  Mexico. 

Thomomys  fulvns  intermedins  Mearns. 

1897.  T/iomomya  fulvus  Intermedim  Meabxs,  Proc.  U.  S. 
nat.  mus.,  xix,  j).  719.     July  30,  1897. 

Type  locality.  —  Summit  of  Huachuca  Mountains,  southern 
Arizona.     Altitude,  9000  feet. 

Thomomys  fnlvns  martirensis  Allen. 

1898.  Thomomys  fulvus  martirensis  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  x,  p.  147.     April  12,  1898. 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  8200  feet. 

Thomomys  fnlvns  nigricans  Rhoads. 

1895.    Thohiomys  fulvus  niyricans  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  p.  36.     February  21,  1895. 
Type  locality.  — Witch  Creek,  San  Diego  County,  California. 

Thomomys  laticeps  Baird. 

1855.  Thomomys  laticeps  Baied,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p.  335.     April,  1855. 

1893.  Thomomys  laticejts  Allen,  Bull.  Amer.  mus.  nat.  hist, 
V,  p.  63.     April  28,  1893. 

Type  locality. — Humboldt  Bay,  Humboldt  County,  Cali- 
fornia. 

Thomomys  mazama  Merriam. 

1897.    Thomomys  mazama  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XT,  p.  214.     July  15,  1897. 
Type   locality.  —  Crater  Lake,    Mount    Mazama,    Klamath 
County,  Oregon.     Altitude,  6000  feet. 
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Thomomys  malanops  Merriam. 

1899.    Thomomys  melanopg  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  21.     January  31,  1899. 
Type    locality.  —  Timberline    at.  head    of    Soleduc    River, 
Olympic  Mountains,  Clallam  County,  Washington. 

Thomomys  monticola  Allen. 

1893.    Thomomys  moiiticolus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  48.     April  2S,  1893. 
Type  locality.  —  Mt.  Tallac,  El  Dorado  County,  California. 
Altitude,  7500  feet. 

Thomomys  monticola  pinetorum  Merriam. 

1899.     Thouutmys    mdntioolus    pinetorum    Merriam,    North 

Amer.  fauna,  no.  16,  p.  97.     October  28,  1899. 
Type   locality. —  Sisson,  Siskiyou  County,  California. 

ThomomjTS  nasicos  ]\[erriam. 

1897.  Thomomys  nai^lcus  Mkrriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  216.     July  15,  1897. 

Type  locality. —  Farewell  Bend,  Des  Chutes  River,  Crook 
County,  Oregon. 

Thomomys  nevadensis  Merriam. 

1897.    Thomomys  iievadensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  213.     July  15,  1897. 
Type  locality.  —  Austin,  Lander  County,  Nevada. 

Thomomys  oper arias  Merriam. 

1897.  Thomomys  operarius  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  215.     July  15,  1897. 

Type  locality.  —  Keeler,  east  side  of  Owens  Lake,  Inyo 
County,  California. 

Thomomys  orisabae  Merriam. 

1893.    Thomomys  orizabae  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  145.     December  29,  1893. 
Type  locality.  —  Mt.  Orizaba,  State  of  Puebla,  Mexico.     Al- 
titude, about  9500  feet. 

Thomomjrs  peregrlnns  Merriam. 

1893.    Thomomys  pereyrbius  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  146.     December  29,  1893. 
Type  locality.  —  Salazar,  State  of  Mexico,  Mexico. 
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Thomomys  parpallidiis  (Merriam). 

1886.    Thomomys  talpoides  perpaUidus  Mbrbiam,  Science,  vui, 

p.  588.     December  24,  1886. 
1893.    Thomomys  perpaUidus  Allsn,  Bull.  Amer.  mus.  nat. 

hist,  V,  p.  54.     April  28,  1893. 
Type  locality.  —  Colorado  Desert,  San  Diego  County,  Cali- 
fornia. 
Rhoads  (Proc.  acad.  nat.  sci.  Phila.,  1895,  p.  87,  March  19, 1895) 
suggests  that  this  may  eventually  stand  as  Thomomys  ftUvus  per- 
paUidus, 

Thomomys  qaadratos  Merriam. 

1897.    Thomomys  quadrat  us  Mbbriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  214.     July  15,  1897. 
Type  locality.  —  The  Dalles,  Wasco  County,  Oregon. 

Thomomys  rufascens  Wied. 

1839.    Thomomys  rufescetis  Wied,  Nova  acta  pbys.  med.  acad. 

caes.  Leop.-Carol.,  xix,  pt.  i,  p.  378. 
1893.    Thomomys  rufescens  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  62.     April  28,  1893. 
Type  locality. —  Missouri  River,  exact  locality   not  known 
(see  Allen,  Bull.  Amer.  mus.  nat.  hbt.,  v,  p.  62,  April  28, 
1893). 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  67,  April 
28,  1893)  as  questionably  distinct  from  T  talpoides, 

«  Thomomys  talpoides  (Richardson). 

1828.  Cricetus  talpoides  Richabdson,  Zool.  journ.,  iii,  p.  518. 
1857.    Thomomys  talpoides  Baibd,  Mamm.  N.  Amer.,  p.  403. 
1885.    Thomomys  talpoides  talpoides  True,  Proc.  U.  S.  nat. 

mus.,  vii  (1884),  p.  598.     1885.     (Part.) 
Type  locality.  —  Probably  Saskatchewan,  Canada  (see  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  v,  p.  55,  April  28,  1893). 

«  Thomomys  talpoides  ombriniis  (Richardson). 

1829.  Geomys  umbrinus  Richardson,  Fauna  Boreali-Ameri- 
cana,  i,  p.  202. 

1857.    Thomomys  umbrinics  Baird,  Mamm.  N.  Amer.,  p.  399. 
1885.    Thomomys  talpoides  umbrinus  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  599.     1885.     (Part.) 
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Type  locality.  —  Unknown  ("Cadadagnios,  a  town  in  the 
southwestern  part  of  Louisiana"). 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  56,  April 
28,  1893)  as  undeterminable. 

Thomomys  toltecos  Allen. 

1893.    Thamomya  toltecua  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  52.     April  28,  1893. 
Type  locality.  —  Juarez,  State  of  Chihuahua,  Mexico. 

Thomomys  townsendii  (Bachman) . 

1839.    Geomys   townsendii  Bachman,  Journ.   acad.    nat.  sci. 

Phila.,  VIII,  p.  105. 
1898.    Thomomys  townsendii  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  61.     April  28,  1893. 
Type  locality. —  "  Rocky  Mountains  ";  probably  southwestern 

Wyoming  (see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v,  p.  61, 

April  28,  1893). 


Family  HXITIIROM7IDAS. 


Subfamily  DipodOmyinae. 


Oenus  DIPODOMTS  Gray. 


1841.   Dipodomys  Gray,  Ann.  and  mag.  nat.  hist.,  vii,  p.  521. 
August,  1841.     Type.  —  Dipodomys  phiUipsii  Gray. 


Dipodomjrs  ambignos  Merriam. 

1890.    Dipodomys  ambiguits  Merriam,  North   Amer.  fauna 

no.  4,  p.  42.     October  8,  1894. 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  31,  January  7, 1898) 
as  a  form  of  D.  m,err%ami. 


Digitized  by 


Google 


150   PROCEEDINGS:   BOSTON   SOCIETY    NATURAL  HISTORY. 

Dipodomys  calif  ornictui  Merriam. 

1890.    Dipodomys  calif ornicits  Merriam,  North  Anier.  fauna, 

no.  4,  p.  49.     October  H,  1890. 
Type  locality.  —  Ukiah,  Mendocino  County,  California. 

Dipodomys  californictui  pallidultui  Bangs. 

1899.    Dipodomys  califoDiiciis  paJlididiis  Bangs,  Proc.  New 

England  zool.  club,  i,  p.  65.     July  31,  1899. 
Type  locality.  —  Sites,  Colusa  County,  California. 

DipodomjTS  deserti  Stephens. 

1887.    Dipodomys  deserti  Stephens,  Amer.  nat.,  xxi,  p.   42. 

January,  1887. 
Type   locality.  —  Mojave   River,   San    Bernardino   County, 

California. 

Dipodomys  elator  Merriam. 

1894.    Dipodomys  elator  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  109.     June  21,  1894. 
Type  locality.  —  Henrietta,  Clay  County,  Texas. 
Regarded  by  Mearns  (Proc.  biol.  soc.  Washington,  xiii,  p.  167, 
October  31,  1900)  as  identical  with  D,  montaiius. 

Dipodomys  merriami  Mearns. 

1890.    Dipodomys  merriami  Mearxs,  Bull.  Araer.  mus.  nat. 

hist.,  II,  p.  290.     February  21,  1890. 
Type  locality.  —  ^q'w  River,  between  Phoenix  and  Prescott, 

Arizona. 

DipodomjTS  merriami  atronasus  Merriam. 

1894.  Dipodo)nys  merriami  atronasns  Merriam,  Proc.  biol. 
soc.  Washington,  ix,  p.  113.     June  21,  1894. 

Type  locality. — Hacienda  La  Parada,  about  25  miles  north- 
west of  the  City  of  San  Luis  Potosi,  State  of  San  Luis 
Potosi,  Mexico. 

Dipodom3rs  merriami  exilis  ^leniam. 

1894.   Dipodomys  merriami  ej'dis  Merria3i,  Proc.  biol.  soc. 

Washington,  ix,  p.  113.     June  21,  1894. 
Type  locality.  —  Fresno,  San  Joaquin  Valley,  Fresno  County, 

California. 
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Dipodomys  merriami  malanorus  Merriam. 

1893.  Dipodomys  merriami  melajiurus  Merriam,  Proc.  Cali- 
fornia acad.  sci.,  2d  ser.,  iii,  p.  345.     June  5,  1893. 

Type  locality.  —  San  Jos^  del  Cabo,  Lower  California,  Mex- 
ico. 

Dipodomys  merriami  nevadensis  Merriam. 

1894.  JJiptnlomys  merriatui  tievadensis  Merriam,  Proc.  biol. 
80C.  Washington,  ix,  p.  111.     June  21,  1894. 

Type  locality.  —  Pyramid  Lake,  Washoe  County,  Nevada. 

Dipodomys  merriami  nitratoides  Merriam. 

1894.    Dipodomys  merriami  nitratoides  Merriam,  Proc.  biol. 

80C.  Washington,  ix,  p.  112.     June  21,  1894. 
Type  locality.  —  Tipton,  San  Joaquin  Valley,  Tulare  County, 

California. 

Dipodomys  merriami  nitratiis  Merriam. 

1894.    Dij>odo)nys   merriami   nitratus   Merriam,    Proc.    biol. 

soc.  Washington,  ix,  p.  112.     June  21,  1894. 
Type    locality.  —  Keeler,  eaHt   side   of  Owens   Lake,   Inyo 
County,  California. 

Dipodomys  mitchelli  Mearns. 

1897.    Dipodomys  mitchelli  M earns,  Proc.  U.   S.  nat.  mus., 

XIX,  p.  719.     July  30,  1897. 
Type  locality.  —  Tiburon  Island,  Gulf  of  California,  Mexico. 

Dipodomys  montanus  Baird. 

1855.  Dipodomys  moatanus  Baird,  Proc.  acad.  nat.  sci.  Phila., 
vii,  p.  334. 

1900.  Dipodomys  montanus  Mearxs,  Proc.  biol.  soc.  Wash- 
ington, xiii,  p.  167.     October  31,  1900. 

Type  lo^'ality'.  —  Fort  Massachusetts,  on  head  waters  of  Rio 
Grande  in  San  Luis  Valley,  southern  Colorado. 

DipodomjTS  omatus  Merriam. 

1894.    Dipodomys  ornatas  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  110.     June  21,  1894. 
Type  locality.  —  Berriozabal,  State  of  Zacatecas,  Mexico. 

Dipodomjrs  parvus  Rhoads. 

1894.  Dipodomys  parvus  Rhoads,  Amer.  nat.,  xxviii,  p.  70. 
January,  1894. 


Digitized  by 


Google 


152    PROCEEDINGS :  BOSTON  SOCIETY  NATURAL  HISTORY. 

Type   locality.  —  San  Bernardino,  San  Bernardino  County, 
Califomia. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  31,  January  7, 1898) 
as  a  form  of  D,  merriami, 

Dipodomys  perotansis  Merriam. 

1894.   Dipodomys  perotensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  111.     June  21,  1894. 
Type  locality.  —  Perote,  State  of  Vera  Cruz,  Mexico. 

Dipodomjrs  phillipsii  Gray. 

1841.   Dipodomys  jyhillipii  (err.  typ.)  Gray,  Ann.  and  mag. 

nat.  hist.,  vii,  p.  522.     August,  1841. 
1898.    Dipodomys  philli^ysi  Merriam,  Proc.  biol.  soc.  Wash- 
ington, viii,  p.  91.     July  18,  1893. 
Type  locality.  —  Valley  of  Mexico,  Mexico. 
The  Dipodomys  phillipsi  phUUpsi  of  True  (Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  599,  1885)  is  not  this  animal,  but  an  aggre- 
gate of  numerous  small  species  of  Dipodomys  and  Perodlpus. 

Dipodomys  Bimilis  Rhoads. 

1894.    Dipodomys  similis  Rhoads,  Proc.  acad.  nat.  sd.  Phila., 

1893,  p.  411.    January  27,  1894. 
Type   locality.  —  White  Water,   San  Diego  County,  Cali- 
fornia. 
Regarded   by  Merriam  (Science,  n.   s.,  vii,  p.  31,   January   7, 
1898)  as  identical  with  D,  simiolus. 

Dipodomjrs  simioltui  Rhoads. 

1894.  Dipodomys  simiolics  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

1893,  p.  410.     January  30,  1894. 
Type  locality.  —  Agua  Caliente,  Mohave  Desert,  California. 
Regarded  by  Mearns  (Proc.  U.  S.  nat.  mus.,  xix,  p.  720,  July  30, 
1897)  as  a  form  of  D.  merriam^i. 

Dipodom3rs  spectabilis  Merriam. 

1890.    Dipodomys  spectabilis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  46.     October  8,  1890. 
Type  |locality.  —  Dos   Cabezos,   Cochise   County,   Arizona. 
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Genus  PERODIPTJS  Fitzinger. 

1867.  Perodipus  Fitzixgeb,  SitzuDgs^er.  matb.-nat.  Classe,  k. 
Akad.  Wissensch.  Wien,  lvi,  p.  126.  Type.  —  Dipodomya  agilis 
Gambel. 


Perodipus  agilis  (Gambel). 

1848.  Dipodomys  agili8  Gambel,  Proc.  acad^  nat.  sci.  Phila., 
IV,  p.  77. 

1886.  Dipodomys  agilis  True,  Proc.  U.  S.  nat.  mus.,  ix,  p. 
410.    October  30,  1886. 

1894.  Perodipus  agilis  Allen,  Abstract  proc.  Linn.  soc.  New 
York,  1898-1894,  p.  28.     July  20,  1894. 

Type  locality.  —  Los  Angeles,  Los  Angeles  County,  Cali- 
fornia. 

Perodipus  chapmaui  (Meams) . 

1890.   Dipodomys  chapmani  Mearns,  Bull.  Amer.  mus.  nat. 

hist.,  II,  p.  291.     February  21, 1890. 
1894.   Perodipus  chapmani  Allex,  Abstract  proc.   Linn.  soc. 

New  York,  1893-1894,  p.  29.    July  20, 1894. 
Type  locality.  —  Fort  Verde,  Yavapai  County,  Arizona. 
Regarded  by  Merriam  (Science,  n.  s.,  ii,  p.  417,  September  17, 
1895)  as  identical  with  P.  ordii, 

Perodipus  compactus  (True). 

1888.    Dipodomys  compactus  True,  Proc.  U.  S.  nat.  mus.,  xi, 

p.  160.    January  5,  1888. 
1894.   Perodipus  compactus  Allen,  Abstract  proc.  Linn.  soc. 

New  York,  1893-1894,  p.  29.     July  20,  1894. 
Type  locality.  —  Padre  Island,  Cameron  County,  Texas. 

Perodipus  longipes  (Merriam). 

1890.  Dipodops  longipes  Merriam,  North  Amer.  fauna,  no.  3, 
p.  72.     September  11,  1890. 

1894.  Perodipus  longipes  Allen,  Abstract  proc.  Linn.  soc. 
New  York,  1893-1894,  p.  29.     July  20,  1894. 

Type  locality.  —  Foot  of  Echo  Cliffs,  Painted  Desert,  Co- 
conino County,  Arizona. 


Digitized  by 


Google 


154    PROCEEDINGS:   BOSTON   SOCIETY  NATURAL   HISTORY' 

*  Perodipus  ordii  ( Woodhouse) . 

1858.    Dipodomys   ordii  Woodhoisk,    Proc.    acad.   nat.    sci. 

Phila.,  VI,  p.  235. 
1S85.    Dipodomys  phiUipsi  ordii  True,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  599.     1885.     (Part.) 
1894.    P\erodipui<]  ordi  Merriam,  Proc.  biol.  soc.  Washington, 

IX,  p.  115.     June  21,  1894. 
Type  locality.  — El  Paso,  El  Paso  County,  Texas. 

Perodipus  ordii  columbiantis  Merriam. 

1894.    Perodijftts  ordi  cohtudnonus  Merriam,  Proc.  biol.  soc. 

Washinjjton,  ix,  j).  115.     June  21, 1894. 
Type  locality.  —  Umatilla,    at   mouth   of    Umatilla   River, 

Plains  of  Columbia,  Umatilla  County,  Oregon. 

Perodipus  ordii  palmeri  (Allen). 

1891.    Dipodops  ordii  palmeri  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  in,  p.  27G.     June  30,  1891.' 
1894.    Perodipus  ordii  pttlmeri  Allen,  Abstract  proc.  Linn. 

soc.  Xew  York,  1893-1894,  p.  28.     July  20,  1894. 
Type  locality.  —  San  Luis   Potosi,    State  of  San    Luis   Po- 

tosi,  Mexico. 

Perodipus  panamintinus  Merriam. 

1894.  Perodipus  pamimintinus  Merriam,  Proc.  biol.  soc. 
Washington,  ix,  p.  114.     June  21, 1894. 

Type  locality.  —  Head  of  Willow  Creek,  Panamint  Moun- 
tains, Inyo    County,   California. 

Perodipus  richardsoni  ( Allen) . 

1891.    Dipodops  richardsoni    Allex,   Bull.   Amer.   mus.   nat. 

hist.,  MI,  p.  277.     June  30,  1S91. 
1894.    P[frodij)fts]    ric/iordsoni    Merriam,    Proc.    biol.    soc. 

Washington,  ix,  j).  114.     June  21,  1894. 
Type  locality. — On  one  of  the  sources  of  Beaver  River,  in 

the  extreme  northwestern  corner  of  Indian  Territory. 

Perodipus  sennetti  (Allen). 

1891.   Dijfodops  sennetti  Allex,  Bull.  Amer.  mus.  nat.  hist.,  iii, 

p.  220.     April  29,  1891. 
1894.    Perodipus  senn/tti  Allex,  Abstract  proc.  Linn.  soc.  New 

York,  1 893-1 S94,  p.  29.     July  20,  1894. 
Type  locality.  —  Xear  Brownsville,  Cameron  County,  Texas. 


Digitized  by 


Google 


MILLER  AND  REHN  :   NORTH  AMERICAN  MAMMALS.       155 

Perodipus  streatori  Merriam. 

1894.    Perodipus  strtatori   Merriam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  118.     June  '21,  1S94. 
Type  locality.  —  Carbjndale,  Mariposa   County,  California.' 


Genas  MICRODIPODOPS  Merriam. 

1891.  Jficrodipodops  Merriam,  North  Amer.  fauna,  no.  5,  p. 
115.  July  30,  1891.  Type. —  Microdipodops  intifuctphidus  Mer- 
riam. 


Bfficrodipodops  megacephalus  Merriam. 

1891.   Microdipodops  mefjacephulus   Merriam,   North   Amer. 

fauna,  no.  5,  p.  116.     July  30, 1891. 
Type  locality.  —  Halleek,    East     Humbohlt     Valley,    Elko 
County,  Nevada. 


Subfamily  IIeteromyixae. 


Genus  PEROONATHITS  \Vied.» 

1889.  Ptro(/nathi(s  Wied,  Nova  acta  phys.  med.  aead.  caes. 
Leop.-Carol.,  xlx,  pt.  i,  p.  808.  Type. —  PerofjnathHa  futicUitus 
Wied. 


Subgenus  Per()<;nathus. 

*Perognathii8  fasciatus  Wied. 

1889.    Perognutfni^  fuHciatus  Wied,  Nova   acta    phys.  med. 
aoad.  caes.  Leop.-Carol.,  xix,  pt.  i,  j).  869. 

1  Revised  by  Merriam  (North  Amer.  fauna,  no.  1,  Octol)er  26,  1H80)  and  Osgood  (North 
Am«r.  fauna,  no.  18.  September  20,  1900). 
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1885.  Perognathus  fasciatxis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  599.     1885. 
Type  locality.  —  Upper  Missoari   River  near  its  junction 

with  the  Yellowstone,  northwestern  North  Dakota. 

Perognathus  f asciatus  infralntetis  (Thomas) . 

1893.     Perognathus  infraluteus  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  xi,  p.  406.     May,  1893. 
1900.     Perognathus   f asciatus    mfrahtteits    Osgood,    North 

Amer.  fauna,  no.  18,  p.  19.     September  20,  1900. 
Type  locality.  —  Loveland,  Larimer  County,  Colorado. 

Perognathus  flavescens  (Merriam) . 

1889.     Perognathus   f asciatus  flavescens    Merbiah,    North 

Amer.  fauna,  no.  1,  p.  11.     October  25,  1889. 
1900.     Perognathus  flavescens  Osgood,  North  Amer.  fauna, 

no.  18,  p.  20.     September  20,  1900. 
Type  locality.  —  Kennedy,  Cherry  County,  Nebraska. 

Perognathus  merriami  Allen. 

1892.     Perog?iathus  merriami  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IV,  p.  45.     March  25,  1892. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

Perognathus  merriami  gilvns  Osgood. 

1900.     Perognathus  merriami  gilvus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  22.     September  20,  1900. 
Type  locality. —  Eddy,  Eddy  County,  New  Mexico. 

*  Perognathus  flavus  Baird. 

1855.     Perognathus  flavus  Baird,  Proc.  acad.  nat.  sci.  Phila., 

VII,  p.  332. 
1885.     CricetocUpus  flavus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  399.     18Hi). 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

Perognathus  flavus  bimaculatus  (Merriam) . 

1889.     Perognathus  bimaculatus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  12.     October  25,  1889. 
1900.     Perognathus  flavtfs  bimaculatus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  24.     September  20,  1900. 
Type  locality.  —  Fort  Whipple,  Yavapai  County,  Arizona. 
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Parognathiui  flavus  fnligiiKMiiui  (Merriam). 

1890.  Perognathua  ftdiginosus  Merbiah,  North  Amer.  faana, 
no.  8,  p.  74.     September  11,  1890. 

1900.  Perognathtts  flavus  fidigino8U8  Osgood,  North  Amer. 
fauna,  no.  18,  p.  25.     September  20,  1900. 

Type  locality.  —  Cedar  belt  northeast  of  San  Francisco  Moun- 
tain, Coconint)  County  Arizona.     Altitude,  7000  feet. 

Parognathiui  flaviui  mezicaniui  Merriam. 

1894.    Perognathus  flamis  mexicanus  Mebriam,  Proc.  acad. 

nat.  sci.  Phila.,  p.  265.     September  27,  1894. 
Type  locality.  —  Tlalpam,  Federal  District,  Mexico. 

Perognathus  apache  Merriam. 

1889.     Perognathtis  apache  Mebriam,  North   Amer.   fauna, 

no.  1,  p.  14.     October  25,  1889. 
Type  locality.  —  Keam  Canyon,  Apache  County,  Arizona. 

Perognathus  apache  melanotis  Osgood. 

1900.     Perognathus  apuche  melanotis  Osgood,  North  Amer. 

fauna,  no.  18,  p.  27.     September  20,  1900. 
Type  locality. —  Casas  Grandes,  State  of  Chihuahua,  Mexico. 

Perognathus  calUstus  Osgood. 

1900.     Perognathus  callistus  Osgood,  North  Amer.  fauna,  no. 

18,  p.  28.     September  20,  1900. 
Type  locality.  —  Kinney  Ranch,  Green  River  Basin,  near 
Bitter  Creek,  Sweetwater  County,  Wyoming. 

Perognathus  panamintinus  (Merriam). 

1894.     Perognathus    longimenibris  panamintinus  Merriam, 

Proc.  acad.  nat.  sci.  Phila.,  p.  265.     September  27,  1894. 
1900.     Perogiiathus   panumintinus    Osgood,    North    Amer. 

fauna,  no.  18,  p.  28.     September  20, 1900. 
Type   locality.  —  Perognathus   Flat,  Panamint  Mountains, 

Inyo  County,  California.    Altitude,  5200  feet. 

Perognathus  panamintinus  arenlcola  Stephens. 

1900.     Perogtiathus  panamiiitinxis  arenicola  Stephens,  Proc. 

biol.  soc.  Washington,  xm,  p.  153.     June  13,  1900. 
Type  locality.  —  San  Felipe  Narrows,  San  Diego  County, 
California. 
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PerognathuB  panamintimis  bangs!  (Mearns). 

1898.      Perognathus    longiniemhri%    hangsi    Meabns,    Bull. 

Amer.  mus.  nat.  hist.,  x,  p.  300.     August  31,  1898. 
1900.     Perognathus    pivutininthixts    hangsi    Osgood,   North 

Araer.  f^una^  no.  18,  p.  29.     September  20,  1900. 
Type  locality.  —  Palm  Springs,  Colorado  Desert,  Riverside 

County,  California. 

Perognathus  panamintinos  brevinasns  Osgood. 

1900.     Perognathus  panamintimm  brevinasns  Osgood,  North 

Amer.  fauna,  no.  18,  p.  30.     September  20,  1900. 
Type   locality.  —  San  Bernardino,  San  Bernardino  County, 

California. 

Perognathus  nevadensis  Merriam. 

1894.     Perognathus  neradensis  Merriam,  Proc.  acad.  nat.  sci. 

Phila.,  p.  204.     September  27,  1894. 
Type    locality. — Halleck,    East   Humboldt    Yalley,    Elko 

County,  Nevada. 

Perognathus  pacificus  Mearns. 

1898.     Perognathus  jmcificus  Meaens,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  299.     August  31,  1900.  , 

Type   locality.  —  Mexican    boundary   monument,   no.    258, 
shore  of  Pacific  Ocean,  San  Diego  County,  California. 

Perognathus  amplus  Osgood. 

1900.     Perognathus  amplus  Osgood,  North  Amer.  fauna,  no. 

18,  p.  32.     September  20,  1900. 
Type  locality.  —  Fort  Verde,  Yavapai  County,  Arizona. 

Perognathus  longimembris  (Cones). 

1875.      0[tognosis]  longimembris  Coues,  Proc.  acad.  nat.  sci. 

Phila.,  p.  305.     August  31,  1875. 
1889.     Perognathus    longimembris   Merriam,   North    Amer. 

fauna,  no.  1,  p.  13.     October  25,  1889. 
Type  locality.  —  Old  Fort  Tejon,  in  mountains  south  of  Kern 

Lake,  Kern  County,  California. 

*  Perognathus  parvus  (Peale). 

1848.     Cricetodipus  parvus  Peale,   IT.  S.  explor.  exp.,  vni, 

mamm.  and  ornith.,  p.  53. 
1858.     Perognathus  parvus    Cassin,    W    S.    explor.    exped., 
mamm.  and  ornith.,  p.  4S. 
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1885.  Peroffnathysmonticoia  SLud  CHcetodipu^  parvus  Tvlv'R, 
Proc.  U.  S.  nat.  mus.,  vii  (1884),  p.  599.     1885. 

Type  locality.  —  Oregon ;  probably  in  neighborhood  of  The 
Dalles,  Wasco  County. 

PerognathuB  parviis  moUipilosiui  (Coues) . 

1875.     P\erognnthus\  moUijnlosud  Coues,  Proc.  acad.  nat.  sci. 

Phila.,  p.  296.     August  31,  1875. 
190O.     Perognathus   jxtrviis     moUipilosus     Osgood,      North 

Amer.  fauna,  no.  18,  p.  36.     September  *20,  1900. 
Type  locality.  —  Fort  Crook,  Shasta  County,  California. 

Ferognathus  parvus  olivaceus  (Merriam). 

1889.     Perorpiathus  olivaceus  Merbiam,  North  Amer.  fauna, 

no.  1,  p.  15.     October  25,  1889. 
1900.     Perognathus  parvus  olivaceus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  37.     September  20,  1900. 
Type  locality.  — Kelton,  near  north  end  of  Great  Salt  Lake, 

Boxelder  County,  Utah. 

Perognathus  parvus  magmderensis  Osgood. 

1900.     Perognathus  parvus    nutgruderensis   Osgood,   North 

Amer.  fauna,  no.  18,  p.  38.     September  20,  1900. 
Type  locality.  —  Mount  Magi-uder,  Nevada,  near  boundary 

between  Inyo  County,  California,  and  Esmeralda  County, 

Nevada.     Altitude,  8000  feet. 

Perognathus  alticpla  Khoads. 

1894.     Perognathus   alticolus  Rhoads,  Proc.   acad.  nat.  sci. 

Phila.,  1893,  p.  412.     January  30,  1894. 
Type   locality.  —  SquiiTel  Inn,  San  Bernardino  Mountains, 

San  Bernardino  County,  California. 

Perognathus  lord!  (Gray) . 

1868.     Abromys  lordi  Gray,  Proc.  zool.  soc.  London,  p.  202. 
1889.     Perognathus  lordi  Merriam,  North  Amer.  fauna,  no.  1, 

p.  28.     October  25,  1889. 
1894.     Perognathus  lordi  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

1893,  p.  405.     January  30,  1894. 
Type  locality.  —  Southern  British  Columbia,  Canada. 

Perognathus  lordi  columManus  (Merriam). 

1894.  Perognathus  Columbian ks  Merriam,  Proc.  acad.  nat. 
sci.  Phila.,  p.  263.     September  27,  1894. 
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1900.     Perognathua  lordi  colunibiamis  Osgood,  North  Amer. 

fauna,  no.  18,  p.  40.     September  20,  1900. 
Type  locality.  —  Pa«co,  Franklin  County,  Washington. 

Perognathiui  formcMiiui  Merriam. 

1889.     Perog}uUhus  /ormosus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  17.     October  25,  1889. 
Type  locality.  —  St.  Greorge,  Washington  County,  Utah. 


Subgenus  Chaetodipus  Merriam. 

1889.     C/utetodipus  Merriam,  North  Amer.  fauna,  no.  1,  p. 
October  25, 1889.     Type. — Perogtiathics  spuuUus  Merriam. 


PerognathuB  baileyi  Merriam. 

1894.     Perogriathus  bailey i  Merriam,   Proc.  acad.  nat.   sd. 

Phila.,  p.  262.     September  27,  1894. 
Type  locality.  —  Magdalena,  State  of  Sonora,  Mexico. 

*  PerognathuB  hiapidns  Baird. 

1857.     PerognathuB  hispidus  Baird,  Mamm.  N.  Amer.,  p.  421. 
1885.     PerognathuB  hispidus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  599.     1885. 
Type  locality.  —  Charco  Escondido,  State   of  Tamaulipas, 
Mexico. 

Perognathus  hispidna  paradoxus  (Merriam). 

1889.     Perognathua  paradoxus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  24.     October  25,  1889. 
1900.     Perognathus  hispidus paradoxals  Osgood,  North  Amer. 

fauna,  no.  18,  p.  44.     September  20,  1900. 
Type  locality.  —  Banner,  Trego  County,  Kansas. 

Perognathus  hispidus  zacatocae  Osgood. 

1900.     Perognathus  hispidus  zacatecae  Osgood,  North  Amer. 

fauna,  no.  18,  p.  45.     September  20,  1900. 
Type  locality.  —  Valparaiso,  State  of  Zacatecas,  Mexico. 
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*  Perognathiui  penicillatiiB  Woodhouse. 

1852.     Pero^ncUhus  penicillatus  Woodhouse,  Proc.  aoad.  nat. 

scl  Phila.,  VI,  p.  200. 
1885.     Perognathiis  penicillatus  Teue,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  599.     1885. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

FerognathuB  penicillatus  angustircMitrls  Osgood. 

1900.     jPerof/nat/i  us  penicillatus  angustirostris  Osgood,  North 

Amer.  fauna,  no.  18,  p.  47.     September  20,  1900. 
Type  locality.  —  Carriso  Creek,  Colorado  Desert,  San  Diego 
County,  California. 

Ferognathus  penicillatus  pricei  (Allen). 

1894.     Perognathus  pricffl  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  318.     November  7,  1894. 
1900.   Perognathus  penicillatus  pricei  Osgood,  North  Amer. 

fauna,  no.  18,  p.  47.     September  20,  1900. 
Type  locality.- — Oposura,  State  of  Sonora,  Mexico. 

Ferognathus  penicillatus  eremicus  (Meams). 

1898.     Perognathus    {Chaetodipus)  eremicus  Mearns,  Bull. 

Amer.  mus.  nat.  hist.,  x,  p.  300.     August  31,  1898. 
1900.     Perognathus    penicillatus     eremicus    Osgood,    North 

Amer.  fauna,  no.  18,  p.  48.     September  20,  1900. 
Type  locality.  —  Foit  Hancock,  El  Paso  County,  Texas. 

Perognathus  stephensi  Merriam. 

1894.     Perognathus   {Chaetodipus)  stephensi  Merriam,  Proc. 

acad.  nat.  sci.  Phila.,  p.  267.     September  27,  1894. 
Type  locality.  —  Mesquite  Valley,  northwest  arm  of  Death 

Valley,  Inyo  County,  California. 

Perognathus  arenarius  Merriam. 

1894.   Perognathus  arenarius  Merriam,  Proc.  California  acad. 

sci.,  2d  ser.,  iv,  p.  461.     September  25,  1894. 
Type  locality. —  San  Jorge,  near  Comondu,  Lower  California, 

Mexico. 

Perognathus  pemiz  Allen. 

1898.     PerogmUhus  jyernix  AuL&yi^^\i\\.  Amer.  mus.  nat.  hist., 

X,  p.  149.     April  12,  1898. 
Type  localiI y.  —  Rosario,  State  of  Sinaloa,  Mexico. 
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Perognathus  pemiz  roBtratviB  Osgood. 

1900.     Perognathus  2^^^^^^^  rostratus  Osgood,  North  Araer. 

fauna,  no.  18,  p.  51.     September  20,  1900. 
Type  locality.  —  Caraoa,  Rio  Mayo,  State  of  Sonora,  Mexico. 

Perognathus  intermediiui  Merriam. 

1889.     Perognathus  intermedins  Merriam,  North  Amer.  fauna, 

no.  1,  p.  18.     October  25,  1889. 
Type  locality.  —  Mud  Spring,  Mohave  County,  Arizona. 

Perognathus  nelsoni  Merriam. 

1894.  Perogiiathns  {Chattodipns)  nelsoni  Merriam,  Proc. 
acad.  nat.  sci.  Phila.,  p.  206.     September  27,  1894. 

Type  locality.  —  Hacienda  La  Parada,  about  25  miles  north- 
west of  the  City  of  San  Luis  Potosi,  State  of  San  Luis 
Potosi,  Mexico. 

Perognathus  nelsoni  canescens  (Meniam) . 

1894.     Perognathus     (Chaetodipus)     inttnnedins     canescens 

Merriam,  Proc.  acad.  nat.  sci.  Phila.,  p.  267.     September 

27,  1894. 
1900.     Perognathus  nelsoni  canescens  Osgood,  North  Araer. 

fauna,  no.  18,  p.  54.     September  20,  1900. 
Type  locality.  —  Jaral,  State  of  Coahuila,  Mexico. 

Perognathus  goldmani  Osgood. 

1900.     PeroguHihus  goldmani    Osgood,  North  Amer.  fauna, 

no.  18,  p.  54.     September  20,  1900. 
Type  locality.  —  Sinaloa,  State  of  Sinaloa,  Mexico. 

Perognathus  artus  Osgood. 

1900.    Perognathus  artus  Osgood,  North  Amer.  fauna,  no.  18, 

p.  55.     September  20,  1900. 
Type  locality.  —  Batopilas,  State  of  Chihuahua,  Mexico. 

Perognathus  fallaz  Merriam. 

1889.  Perognathus  /<dlax  Merriam,  North  Amer.  fauna,  no. 
1,  p.  19.     October  25,  1889. 

Type  locality.  —  Reche  Canyon,  three  miles  southeast  of  Col- 
ton,  San  Bernardino  County,  California. 

Perognathus  anthonyi  Osgood. 

1900.  Perogimthus  anthonyi  Os(;ood,  North  Amer.  fauna,  no. 
18,  p.  56.     September  20,  1900. 
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Type  locality.  —  South  Bay,  Cerros  Island,  Lower  California, 
Mexico. 

Ferognathtis  femoralis  Allen. 

1891.    Perognathus   (Chaetodipus)    femoralis    Allen,    Bull. 

Amer.  mue.  nat.  hist,  iii,  p.  281.     June  80,  1891. 
Type  locality. — Dulzura,  San  Diego  County,  California. 

FerognathuB  californictis  Merriam. 

1889.   Pero<jnathu8  californicus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  26.     October  25,  1889. 
Type  locality.  —  Berkeley,  Alameda  County,  California. 

Perognathiis  californicus  dispar  Oso^ood. 

1900.    Perorfnathus  cali/oniicifs  disjMtr  Osgood,  North  Amer. 

fauna,  no.  IS,  p.  58.     Sei>tember  20,  1900. 
Type  locality.  —  Carpenteria,  Santa    Barbara  County,   Cali- 
fornia. 

Perognathiis  spinatns  Merriam. 

1889.   Perof/tntthns  Hpuidtus  Merriam,  North    Amer.   fauna, 

no.  1,  p.  21.     October  25,  1889. 
Type  locality.  —  Twenty-five  miles  below  the  Needles,  Col- 
orado River,  San  Bernardino  County,  California. 

Perognathns  spinatns  peninsulae  Merriam. 

1894.    Ptrof/nathus  spinatus  peninstd(te  Mehriam,  Proc.  Cali- 
fornia acad.  sci.,  2d  ser.,  iv,  p.  460.      September  25,  1894. 
Type  locality.  —  San  Jos^  del  Cabo,  Lower  California,  Mex- 
ico. 

Perognathns  bryanti  Merriam. 

1894.   Perognathiis  brya7iti  Merriam,  Proc.  California  acad. 

sci^  2d  ser.,  iv,  p.  458.     September  25,  1894. 
Type  locality.  —  San  Jos^  Island,  Lower  California,  Mexico. 

Perognathns  margaritae  Merriam. 

1894.   Perognathns    7nargaritae   ^Ierriam,   Proc.    California 

acad.  sci.,  2d  ser.,  iv,  p.  459.     September  25,  1894. 
Type  LOCALITY.  —  Santa  Margarita  Island,  Lower  California, 
Mexico. 
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Gen  as  HETEROBCYS  Desmarest.^ 

1817.    Heteromijs  Desmarest,  Mammalogie,  p.  313.     Type. 
Mu8  anomaliis  Thompson. 


Heteromys  adspersns  Peters. 

1874.    Heteromys   achjyersus   Peters,   Monatsber.  k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  357. 
Type  locality.  —  Panama. 

Heterom3r8  albolimbattis  Gray. 

18G8.    Heteroimjs  albolhnhatm  Gray,  Proe.  zool.  sec.  London, 
p.  t>05. 
.     Ty'pe  locality.  —  '*  La  Parda  "  (State  of  San  Luis  Potosi?), 
Mexico. 

Heteromys  alleni  Cones. 

1S81.  Jleteronnjs  alhni  CouEs,  Bull.  raus.  comp.  zool.,  viii,  p. 
1S7. 

l><91/  Ileterot/t  1/8  <iUe)u  Allen,  Bull.  Amer.  mus.  nat.  hist., 
Ill,  p.  208.     June  30,  1891. 

Type  locality.  —  llio  Verde,  State  of  San  Luis  Potosi,  Mex- 
ico. 

Heteromys  buUeri  Thomas. 

1898.   JMeroinys  bnlleri  Thomas,   Ann.  and  mag.  nat.  hist., 

Gth  ser.,  xi,  p.  330.     April,  1893. 
Type  locality.  —  La  Laguna,  Sierra  de  Juanacatlan,  State  of 

Jalisco,  Mexico. 

*Heterom3r8  desmarestiantis  Gray. 

1808.  Heteromys  desmarest ianus  Gray,  Proc.  zool.  soc.  Lon- 
don, p.  204. 

1885.  Heteromys  desmarestidnus  True,  Proc.  TJ.  S.  nat.  mus., 
vii  (1884),  p.  599.      1885. 

Type  locality. —  Coban,  Guatemala. 

Heteromys  gaumeri  Allen  and  Chapman. 

1897.    Heteromys  yaumeri  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist.,  ix,  p.  9.     Februar^^  23, 1897. 
Ti'PE  locality.  —  Chichen-Itza,  Yucatan. 

1  List  of  species :   Allen,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  57.    March  15, 1897. 
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Heteromys  hiapidus  Allen. 

1897.   Iletf'roini/s  hispidns  Allen,  Bull.  Amer.  raus.  nat.  hist., 

IX,  p.  50.     March  15,  1897. 
Type  LOiALiXY. —  Compostella,  Terro  Tepic,  State  of  Jalisco, 
Mexico. 

Heterom3r8  irroratus  Gray. 

181)><.    litter oiinjs  irronitifs  Gray,  Proc.  zool.  soc.  London,  p. 

205. 
Type  locality.  —  State  of  Oaxaca,  Mexico. 

*  Heterom3r8  longicandatus  Gray. 

1868.  Heteromys  'lomjivmulatus  Gray,  Proc.  zool.  soc.  Lon- 
don, p.  204. 

1885.  Heteromys  lonyicauddtus  True,  Proc.  V.  S.  nat.  mus., 
VII  (1884),  p.  599.      1885. 

Type  locality.  —  "  Mexico." 

Heteromys  pictns  Thomas. 

1893.   Heteromys  pict us  Thomas,  Ann.  and  mag.  nat.  hist.,  0th 

ser.,  XII,  p.  233.     September,  1893. 
Type  locality.  —  Mineral  San  Sebastian,   State  of  Jalisco, 

Mexico.     Altitude,  4300  feet. 

Heterom3r8  salvini  Thomas. 

1893.   Heteromys  salvini  Thomas,   Ann.  and  mag.  nat.  hist., 

6th  ser.,  xi,  p.  331.     April,  1893. 
Ty'pe  locality.—  Duenas,  Guatemala. 

Heteromys  salvini  nigrescens  Thomas. 

1893.    Heteromys  salvini  niyrescens  Thomas,  Ann.  and-mag. 

nat.  hist.,  6th  ser.,  xii,  p.  234.     September,  1893. 
Type  locality. —  Costa  Kica. 
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Family  DIPODIDAB. 

Subfamily  Zapodinae. 


Genus  ZAPITS  Coues.* 

1875.    Ziipus  CouEs,  Bull.  U.  S.  geol.  surv.  terr.,  2d  ser.,  i,  p. 
253.     Type.  —  Dipus  hiuhonius  Zimmermann. 


*  Zapns  hadsonios  (Zimmermann). 

1780.    Dipus  hmhonius   Zimmermann,  Geogr.  Gesch.,  n,  p. 

858. 
1875.    Zapus  hudsoniuH  Coues,  Bull.  U.  S.  geol.  surv.  terr.,  2d 

ser.,  I,  p.  253. 
1885.    Zapus  hudsonius  True,    Proc.  U.    S.  nat.   mus.,   vii 

(1884),  p.  600.     1885. 
Type  locality.  —  Hudson  Bay. 

Zapns  hudsonitis  ladas  Bangs. 

1899.    Zapus  hudsonius    ladas  Bangs,  Proc.  New  England 

zool.  club,  I,  p.  10.     February  28,  1899. 
Type  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Zapifs  hudsonius  alascensis  Merriam. 

1897.    Zapus  hudsonius  alascensis  Mebriabc,  Proc.  biol.  soc. 

Washington,  xi,  p.  223.     July  15,  1897. 
Type  locality.  —  Yakutat  Bay,  Alaska. 

Zapus  hudsonius  americanus  (Barton). 

1799.    Dipus  americanus  Barton,  Trans.  Amer.  philos.  soc, . 

IV,  p.  115. 
1899.    2kqnis  hudsonius  americanus  Batcheldbb,  Proc.  New 

England  zool.  club,  i,  p.  6.     February  8,  1899. 
Type  locality.  —  Near  Philadelphia,  Pennsylvania. 

i  Revised  by  Preble,  North  Amer.  fauna,  No.  15.    Aagust  8, 1899. 
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Zaptis  hudsonitis  campestris  Preble. 

1899.    Zfipus  hudsoiiius    cinnpestris    Preble,    North    Araer. 

fauna,  no.  15,  p.  20.     August  8,  1899. 
Type   locality.  —  Bear   Lodge   Mountains,    Crook    County, 
Wyoming. 

Zapus  tenelltis  Merriam. 

1897.    Zftpus  tenfUns  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  103.     April  26,  1897. 
Type  locality.  — Kamloops,  British  Columbia,  Canada. 

Zapus  princeps  Allen. 

1893.  Z^tpna  princeps  Allex,  Bull.  Amer.  mus.  nat.  hist.,  v, 
p.  71.     April  28,  1893. 

Type  locality.  —  Florida,  La  Plata  County,  Colorado. 

Zapus  princeps  minor  Preble. 

1899.    Ztipm  princeps  minor  Preble,  North  Amer.  fauna,  no. 

15,  p.  23.     August  8,  1899. 
Type  locality. — Wingard,  near  Carlton  House,  Saskatchewan, 

Canada. 

Zapus  princeps  eregonus  Preble. 

1899.    2kipH8  princeps  orejjoniis  Preble,  North  Amer.  fauna, 

no.  15,  p.  24.     August  8,  1899. 
Type   locality.  —  Elgin,    Blue    Mountains,  Union    County, 
Oregon. 

Zapus  major  Preble. 

1899.    Zapiis  m«y or  Preble,  North    Amer.  fauna,  no.  15,  p. 

24.     August  8,  1899. 
Type  locality.  —  Warner  Mountains,  Lake  County,  Oregon. 

Zapus  nevadensis  Preble. 

1899.    Zapus  nevaclefisis  Preble,  North  Amer.  fauna,  no.  15, 

p.  25.     August  8,  1899. 
Type  locality.  — Ruby  Mountains,  Elko  County,  Nevada. 

Zapus  trinotatus  Rhoads. 

1894.  Zapus  trinotatus  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 
p.  421.    January  15, 1895. 

Type  locality.  —  Lulu  Island,  mouth  of  Fraser  River,  British 
Columbia,  Canada. 
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Zapiis  trinotatus  alleni  (Elliot) . 

1898.  Zctpus  alleni  Elijot,   Field    Colura.    raus.,  publication 

27.  zool.  ser.,  i,  p.  212.     March,  1898. 

1899.  Zapi(8  trinotatus  aileniVREBLM^  North  Amer.  fauna,  no. 
15,  p.  27.     August  8,  1899. 

Type    locality.  —  Pyramid    Peak,    Lake    Tahoe,    Eldorado 
County,  California. 

Zapus  montanuB  (Merriam.). 

1897.    Zapu^  tritiotatas  monta/ufs  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  104.     April  20,  1897. 
1899.    Z<fpu8  nwntam(8  Preble,  Noith  Amer.  fauna,  no.  15,  p. 

28.  August  8,  1899. 

Type   locality.  —  Crater    Lake,    Mount    Mazama,   Klamath 
County,  Oregon. 

Zapns  orarius  Preble. 

1899.    Zapus  orarius  Preble,  North  Araer.  fauna,  no.  15,  p. 

29.  August  8,  1899. 

Type  locality.  —  Point  Reyes,  Marin  County,  California. 

Zapus  pacificns  Merriam. 

1897.    Zapus  pacificus  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  104.     April  26,  1897. 
Type  locality.  —  Prospect,    Rogue    River   Valley,    Jackson 

County,  Oregon. 

Zapus  saltator  Allen. 

1899.    Zapus  saltator  Allex,  Bull.  Amer.  mus.  nat.  hist.,  xii, 

p.  n.     March  4,  1899. 
Type   locality.  —  Telegraph    Creek,    Stikine    River,   British 

Columbia,  Canada. 


Genus  NAPAEOZAPITS  Preble.^ 

1899.    XtqKieoz^tjfus  Preble,  NoYth  Amer.  fauna,  no.  15,  p.  33. 
August  8,  1899.     Type.  —  Z/pus  insicfids  Miller. 

1  Characterized  as  a  subpenus  by  Preble,  but  regarded  as  a  genus  by  Miller  (BuU.  N.  Y. 
State  museum,  vi,  p.  330,  November  18, 1899). 
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Napaeozapus  insignia  (Miller). 

1891.  Ziipm  insiffnis  Miller,  Amer.  nat.,  xxr,  p.  74*2. 
August,  1891. 

1899.  Napatozdpns  insufnia  Miller,  Bull.  N.  Y.  State  mu- 
seum, VI,  p.  380.     November  18,  1899. 

Type  locality.  —  Restigouche  River,  New  Brunswick,  Can- 
ada. 

Napaeozapus  Insignis  roanensis  ( Preble). 

1899.  Zaptts  (N^itpaeoz<ipi(8)  insignh  roanensis  Preble, 
North  Amer.  fauna,  no.  15,  p.  35.     August  8,  1899. 

1900.  Xapatozapns  hisignis  roanensis  Miller,  Bull.  N.  Y. 
State  museum,  viii,  p.  114.     November  *21,  1900. 

Type  locality.  —  Roan  Mountain,  Mitchell  County,  North 
Carolina. 

Napaeozapus  insignis  abietorum  (Preble). 

1899.  Z(tpHS  (Najxfeozapus)  insignis  abietorum  Preble, 
North  Amer.  fauna,  no.  15,  p.  36.     August  8,  1899. 

1900.  Najxieozajms  insignis  abietorum  Miller,  Bull.  N.  Y. 
State  museum,  viii,  p.  114.     November  21,  1900. 

Type  locality.  —  Peninsula  Harbor,  north  shore  of  Lake  Su- 
perior, Ontario,  Canada. 


Family  OCTODONTIDAE. 


Subfamily  Loncherinae. 


Genus  LONCHERES  Illiger. 

1811.     Loncheres  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  90. 
Type. — Myoxus  chrysurus  Zimmermann. 

Iioncheres  armatus  (Is.  GeofProy). 

1838.     Nelomys  armatus  Is.  Geoffroy,  Ann.  sci.  nat.,  2d  ser., 
X,  p.  125. 
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1843.     I,[on€heren]    armata  Wagner,  Schreber's  Saugthiere^ 

Suppl.,  Ill,  p.  385. 
1885.     Loncheres  ((rmatus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(188-4),  p.  550.     18H5, 
Type  locality.  —  Cayenne,  French  Guiana. 


Genus    PROECHIMTS    Allen. 

1899.  Proechitinjs  Allen,  Bull.  Amer.  mus.  nat.  hist.,  xii,  p.  264. 
December  26, 1899.  Type.  —  Echitnya  trinitatia  Allen  and  Chap- 
man. 


Proechimys  centralis  (Thomas). 

1896.     Echinomys  centralis  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xviii,  p.  312.     October,  1896. 

1899.  Proechimys  centralis  Allen,  Bull.   Amer.  mus.   nat. 
hist.,  XII,  p.  264.     December  26,  1899. 

Type  locality.  —  San  Emilio,  north  end  of  Lake  Nicaragua, 
Nicaragua. 

Proechimys  centralis  chiriquinns  Thomas. 

1900.  Proechimys  centralis  chiriquinua  Thomas,  Ann.  and 
mag.  nat.  hist.,  7th  ser.,  v,  p.  220.     February,  1900. 

Type  locality.  —  Bogava,  Chii-iqui,  Panama.      Altitude,  800 
feet. 


Subfamily  Capromyinae. 


Genus  CAPROMTS   Desmarest. 

1822.     Capromys  Desmarest,  Mem.  soc.  d'hist.  nat,  i,  p.  43. 
Type.  —  Capromys  fournieri  De8mare8T=/«o</ow  pUorides  Sat. 
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*  Capromys  brachyums  Hill. 

1851.      Capromys    brachyurits  Hill,  Gosse's  Xat.  sojourn  in 

Jamaica,  p.  471. 
1885.      Capromys  hrachyurus  True,   Proc.  U.   S.  nat.  mus., 

VII  (1884),  p.  600.     1885. 
Type  locality.  —  Jamaica. 

Capromys  brachyums  thoracatus  True. 

1888.      Capromys  hrachyurus  thoracatus  True,  Proc.  U.  S.  nat. 

mus.,  p.  469.     September  8,  1888. 
Type  locality.  —  Little  Swan  Island,  Gulf  of  Honduras. 

Capromys  ingrahami  Allen. 

1891.      Capromys  ingrahami  Allen,  Bull.   Amer.  mus.  nat. 

hist.,  Ill,  p.  329.     August  31,  1891. 
Type  locality.  —  Plana  Key,  Bahama  Islands. 

*  Capromys  melanums  Poev. 

1 864.      Capromys  mdan urns  PoE y,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  384. 
1885.      Capromys  mdanurus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  Manzanillo,  Cuba. 

*  Capromys  pilorides  (Say). 

1822.     I[sodon']  pilorides  Say,  Joum.  acad.  nat.  sci.  Phila., 

II,  p.  333. 
1848.      Capromys    pilorides    Waterhouse,     Nat.    hist,    of 

mamm.,  n,  p.  287. 
1885.     Capromys  pilorides  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  "  South  America  or  one  of  the  West  Indian 

islands."     (Cuba.) 

*  Capromjrs  prehensilis  Poeppig. 

1824.     Capromys  prehensilis  Poeppig,  Joum.  acad.  nat.  sci. 

Phila.,  IV,  p.  11. 
1885.     Capromys  preliensilis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  Wooded  parts  of  southern  Cuba. 
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Genus  PLAaiODONTIA  F.  Cuvier. 

1836.     Plagiodontki    F.    Cuvier,    Ann.   sci.    nat.,    2d  sen,    vi 
p.    3-47.     Type.  —  PlmjUHlantin  (ttdintn  F.  Cuvier. 

*  Plagiodontia  aedium  F.  Cuvier. 

1S8G.     Pldf/iodontid  nediina   F.   Cuvier,   Ann.  sci.  nat.,  2d 

ser.,  VI,  p.  347. 
1885.     Plagiodontia  aedium  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1S85. 
Type  locality.  —  San  Domingo. 


Family  ERETHIZONTIDAB. 


Subfamily  Erethizontinae. 


Genus  ERETHIZON   F.   Cuvier. 

1822.     Ertthizon  F.  Cuvier,  Mem.  mus.  d' hist,  nat.,  Paris,  ix, 
p.  426.     Type.  —  Hystrij'  doraata  Linnaeus. 


^Erethizon  dorsatum  (Linnaeus). 

1758.     [Ilystrix]  dorsata  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  57. 
1822.     E[rethizo)t]  dorsatum  F.  Cuvier,  M^m.  mus.  d*  hist. 

nat.,  Paris,  ix,  p.  432. 
1885.     Erethizon  dorsatus  dorsatus  True,  Proc.  U.   S.   nat. 

mus.,  VII  (1884),  p.  600.     1885. 
Type  locality.  —  Eastern  Canada. 

Erethizon  dorsatum  picinum  Bangs. 

1900.  Erethizon  dorsatus  jncinu^  Bang§,  Proc.  New  Eng- 
land zool.  club,  11,  p.  37.     September  20,  1900. 

Type  locality.  —  Lance  au  Loup,  Strait  of  Belle  Isle,  Lab- 
rador. 


Digitized  by 


Google 


MILLER  AND  REHN:  NORTH  AMERICAN  MAMMALS.       173 

*  Erethison  epixanthum  Brandt. 

1835.     Erethizopi  epixanthus  Brandt,  Mem.  acad.  imp.  des 

8ci.,  St.  Petersburg,  6th  ser.,  i,  p.  390. 
1885.     Erethizon  dorsatus  epixanthus  True,  Proc.  U.  S.  nat. 

mns.,  vu  (1884),  p.  600.     18H5. 
Type  locality. — Northwestern  America. 

Erethison  epixanthum  coueei  Meams. 

1897.     Erethizon  epixanthus  couesi  Mearns,  Proc.  U.  S.  nat. 

mus.,  XIX,  p.  723.     July  30,  1897. 
Type  locality.  —  Fort  Whipple,  Yavapai  County,  Arizona. 

Erethizon  epixanthum  myops  Merriam. 

1900.     Erethizon  epixanthtts  ntt/ops  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  21.     March  14,  1900. 
Type  locality.  —  Portage  Bay,  Alaska  Peninsula,  Alaska. 


Genus   COENDOU   Lac^p^de. 

1799.  Coendou  Lxct^vkj^E,  Tableau  des  divisions,  sous-divisions, 
ordres  et  genres  des  mammiftres,  p.  11  (published  as  supplement 
to  Discours  d'  ouverture  et  de  cloture  du  cours  d'histoire  naturelle 
et  tableaux  m^thodiques  des  mammifcres  et  des  oiseaux.)  Type. — 
Hystrix  prehensilis  Linnaeus. 

This  name  was  formally  adopted  in  place  of  Sinetherus  F.  Cuvier 
(M^m.  mus.  d'hist.  nat.,*  Paris,  ix,  p.  433,  1822)  by  Trouessart 
in  1897  (Catal.  mamm.,  pt.  iii,  p.  621). 


*  Coendou  mexicanum  (Kerr) . 

1792.     Hystrix  mexicana  Kerr,  Anim.  kingd.,  i,  p.  214. 
1885.     Synetheres  mexicanus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  — Mountains  of  Mexico. 

Coendou  pallidum  (Waterhouse). 

1848.     Cercolahes  piiUidus  Waterhouse,  Xat.  hist,  of  mamm., 
II,  p.  434. 
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1897.     [Coendu]  paUidus  Trouessart,  Catal.  mamm.,  pt.  ni, 

p.  622. 
Type  locality.  —  **  Said  to  be  ...  .  the  West  Indies." 


Family  DA8TPROCTIDAB. 


Genus  DAS7PROCTA  Illiger. 

1811.   Dasyprocta  Illi(;er,  Prodr.  syst.  mamm.  et  avium,  p.  93. 
Included  two  species  —  aguti  and  acuchy. 


*  Dasyprocta  cristata  (Desmarest) . 

1816.    Carta  cn'sfata  Desmarest,  Xouv.  diet,  d'hist.  nat.,  i, 

p.  213. 
1J^20.    lJ(isyj)rocta  crUtata  Desmarest,  Mamm.,  p.  358. 
1885.    Dasyprocta  cristata^  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1S85, 
Type  locality.  —  **  Surinam" ;  this  is  erroneous  according  to 

Alston,  who  states  that  the  animal  is  West  Indian. 

^  Dasyprocta  isthmica  Alston. 

1876.    Dasyprocta  isthmica  Alstox,  Proc.  zool.  soc.  London, 

p.  347. 
1885.    Dasyprocta  isthmica  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  Colon,  Colombia. 

*  Dasyprocta  mezicana  Saussure. 

1860.    Dasyprocta  mejeicana  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  53. 
1885.    Dasyprocta  mtxicana  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  600.     1885. 
Type  locality. — "Hot   zone   of  Mexico";  probably  in   the 

State  of  Vera  Cruz. 

*  Dasyprocta  punctata  Gray. 

1842.    Dasyprocta  punctata  Gray,  Ann.  and  mag.  nat.  hist., 
X,  p.  264. 
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1885.    Dasyprocta  puncUtta  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  South  America. 


Genus  AGOUTI  Lac^pdde. 

1799.  Agouti  LxcAptDE,  Tableau  des  divisions,  sous-divisions, 
ordres  et  genres  des  mammiferes,  p.  9  (published  as  supplement  to 
Discours  d'ouverture  et  de  cl6ture  du  cours  d'  histoire  naturelle  et 
tableaux  methodiques  des  mammif^res  et  des  oiseaux.)     Type. — 

MtfS  JMtca  LiXNAEUS. 

The  fact  that  this  name  antedates  Coeloyenus  F.  Cuvier  (Ann. 
du  mus.  d'  hist,  nat.,  Paris,  x,  p.  203,  1807)  has  been  pointed  out  by 
Palmer  (Proc.  biol.  soc.  Washington,  xi,  pp.  243,  248,  December 
17,  1897). 

"*  Agouti  paca  (Linnaeus). 

1766.    [^Mus"]  paca  Linxaeus,  Syst.  nat.,  xii  ed.,  i,  p.  81. 

1799.  Agouti  jxica  Lac^pIide,  Tableau  des  divisions,  sous- 
divisions,  ordres  et  genres  des  mammiferes,  p.  9. 

1885.  Codogenys  puca  True,  Proc.  U.  S.  nat  mus.,  vii  (1884), 
p.  600.     1885. 

Type  locality.  —  Brazil. 


Suborder   Dlplicidentata. 

Family  OCHOTONIDAB. 

Genus  OCHOTONA  Link. 

1795.    Ochotona  Ltnk,  Zool.  Beytrage,  i,  pt.  ii,  p.  74.     Included 
the  %^eiAe& ptisiUus,  aijnnus^  and  ochotona. 
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Ochotona  collaris  (Nelson) . 

1893.    Za(707/?y«  co//(/n«  Nelson,  Proc.  biol.  soc.  Washington^ 

VIII,  p.  117.     December  21,  1893. 
1897.    [  Ochotona']  c'olUiria  Trouessart,  Catal.  mamm.,  pt.  iii,  p. 

648. 
Type  locality.  —  Near  head  of  Tanana  River,   about   200 

miles  south  of  Fort  Yukon,  Alaska. 

Ochotona  cuppes  Bangs. 

•  1899.    Ochotona  cuppes  Bangs,  Proc.  New  England  zool.  club, 

1,  p.  40.     June  5,  1899. 

Type  locality.  —  Monishee  Divide,  Gold  Range,  British  Co- 
lumbia, Canada.     Altitude,  4000  feet. 

Ochotona  princeps  (Richardson). 

18'iS.    L*ipii$   {Lfif/onnjs)  princeps  Richardson,  Zool.  journ., 

Ill,  p.  520. 
1897.   [Ochotona]  j^^^ncej^s  Trouessart,  Catal.  mamm.,  pt.  in, 

p.  G4S. 
Ty'PE  locality.  — "  Stony  places  in  the  Rocky  Mountains  "  ; 

probably  mountains  of  northern  British  Columbia. 

*  Ochotona  sazatUis  Bangs. 

18S5.    L<((fomtjs  princeps  True,   Proc.  U.    S.  nat.  mus.,  vii 

(1884),  p.  600.     1.S85.     (Part.) 
1899.    Ochotona  saxatilis  BANiiS,  Proc.  New  England  zool. 

club,  I,  p.  41.     June  5,  1899, 
Type   locality.  —  Near    timberline.    Snowy   Range,    Mont- 

gomeiy,  Park  County,  Colorado. 

Ochotona  schisticepB  (Merriam). 

1889.    Laffoniys  schisticeps  Merriam,  North  Amer.  fauna,  no. 

2,  p.  11.     October  30,  1889. 

1897.    Ochotona    schisticeps    Merriam,    Mazama,    i,  p.   223. 

October,  1897. 
Type  locality.  —  Donner,  Placer  County,  California. 
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Family  LEPORIDAS. 

Genus  ROMEROLAO-US  Merriam. 

1896.    Ronierckigus  Merbiam,  Proc.  biol.  soc.  Washington,  x,  p. 
173.   December  29, 1896.    Type.  —  JRomerolagus  ndsoni  Merbiam. 


RomerolagUB  nelson!  Merriam. 

1896.    Bomerolagus  fielsoni  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  173.     December  29,  1896. 
Type  locality.  —  West  slope  of  Mount  Popocatepetl,  State  of 
Mexico,  Mexico.     Altitude,  11,000  feet. 
According  to  an  anonymous  reviewer  in  Natural  Science  (x,  p. 
151,  March,  1897)  this  animal  received  the  name  Zepus  diazi  in  1898 
(Ferrari-P6rez,  Exposicion  Internacional  Columbiana  de  Chicago  en 
1893.     Catalogo  Comision  Geografico-Explorada  de  la  Reptiblica 
Mexicana,  pi.  42,  March,  1893). 


Genus  LIiPUS  Linnaeus. 

1758.   Lepus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  57.     Type. — Lepus 
thnidus  Linnaeus. 


Subgenus  Lepus  Linnaeus. 

*  Lepus  amerlcanuB  Erxleben. 

1777.    [Lepus]  americnnus  Eexleben,  Syst.  regni  anim.,  i,  p. 

330. 
1885.    Lepus  mnericamis  americanus  Teue,   Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  601.     1885. 
Type  locality.  —  Vicinity  of  Hudson  Bay,  Canada. 

*  Lepus  americanus  bairdii  (Hay den). 

1869.     Lepiu  bairdii  Hayden,  Amer.  nat.,  iii,  p.  115.     May, 
1869. 
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1874.     Lepus  americanus  var.  hairdii  Allen,  Bull.  Essex  inst., 

VI,  p.  61. 
1885.     Lejms  aineritanns  hairdii  True,  Proc.  U.  S.  nat.  mas., 

vii  (1884),  p.  601,     1885. 
Type  locality.  —  Columbia  Valley,  Wind  River  Mountains, 

Fremont  County,  Wyoming. 

liepus  americanus  columbiensis  Rhoads. 

1895.     Lejms  americanus  columbiensis  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  242..    July  2,  1895. 
'T^TE  locality.  —  Vernon,  British  Columbia,  Canada. 

liepus  americanus  dalli  Merriam. 

1900.     Lepus  americanus  daUi  Merriam,  Proc.  Washington 

acad.  sci.,  ii,  p.  29.     March  14,  1900. 
Type  locality.  —  Nulato  River,  Alaska. 

Lepus  americanus  macfarlani  Merriam. 

1900.     Lepus  americanus  macfarlani  Merriam,  Proc.  Wash- 
ington acad.  sci.,  ii,  p.  30.     March  14,  1900. 
Type  locality.  —  Fort  Anderson,  near  mouth  of  Anderson 
River,  Mackenzie,  Canada. 

Lepus  americanus  phaeonotus  Allen. 

1899.     Lepus  americanus  phaeonotus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  xii,  p.  11.     March  4,  1899. 
Type  locality.  —  Ilallock,  Kittson  County,  Minnesota. 

Lepus  americanus  struthopus  Bangs. 

1898.     I^eptus  americanus  struthopus  Bangs,  Proc.  biol.  soc. 

Washington,  xii,  p.  81.     March  24,  1898. 
Type  locality.  —  Digby,  Nova  Scotia,  Canada. 

*  Lepus  americanus  virginianus  (Harlan). 

1S25.     Lepus  virginianus  Harlan,  Fauna  Americana,  p.  196. 
1877.     \^L^t})us  americanus]  var.  virginianics  Allen,  Monogr, 

N.  Amer.  rodentia,  p.  307.     August,  1877. 
1885.     Lepus  americanus  inrginianns  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  601.     1885. 
Type  locality.  —  Blue   Mountains,  northeast  of  Harrisburg, 

Pennsylvania. 
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Lepiis  arcticns  lioss.^ 

1819.    Lepu^  arcticus  Ross,  Ross's  voyage,  8vo.  ed.,  ii,  append. 

i\%  p.  151. 
1896.   Lepus    arcticua    Rhoads,    Amer.    nat.,   xxx,   p.   235. 

March,  1896. 
Type  locality.  —  Baffin  Land,  southeast  of  Cape  Bowen. 
On  page  170  of  the  same  volume  this  species  is  named  Lepu% 
gladalia  by  Leach  (see  Rhoads,  Amer.  nat.,  xxx,  pp.  234-235, 
March,  1896;  Stone,  Auk,  xiii,  p.  183-187,  April,  1896;  Merriam, 
Science,  n.  s.,  in,  pp.  564-565,  April  10,  1896;  Rhoads,  Science, 
n.  8.,  ni,  pp.  843-844,  June  5,  1896;  Merriam,  Science,  n.  s.,  iii, 
p.  845,  June  5,  1896). 

LepuB  arcticus  bangsii  Rhoads. 

1896.     Ltpua  arcticus  bangsii  Rhoads,  Amer.  nat.,  xxx,  p.  236. 

March,  1896. 
Type  locality.  —  Codroy,  Newfoundland. 
Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xiii,  p.  39, 
May  29,  1899)  as  a  distinct  species. 

Lepus  bishopi  Allen. 

1899.     Lepus  bishopi  Allex,  Bull.  Amer.  mus.  nat.  hist.,  xii, 
.     p.  11.     March  4,  1899. 

Type  locality.  —  Mill  Lake,  Turtle  Mountains,  near  northern 
border  of  North  Dakota. 

*  Lepus  campeetris  Bachman. 

1837.     Lepus  campestris  Bachman,  Journ.  acad.  nat.  sci.  Phila., 

VII,  p.  349. 
1885.     Lepus  campestris  True,  Proc.   U.   S.  nat.  mus.,  vii 

(1884),  p.  601.     1885. 
Type  locality.  —  Plains  of  the  Saskatchewan,  Canada. 

Lepus  groenlandicus  Rhoads. 

1896.     Lepus  groetUandicus  Rhoads,  Amer.  nat.,  xxx,  p.  236. 

March,  1896, 
Type  locality.  —  Robertson's  Bay  (lat.  78°  N.),  Greenland. 

^  The  polar  hares  were  revised  by  Rhoads  in  1896  (Proc.  acad.  nat.  sci.  Phila.,  pp.  351-376, 
Ang.  4, 1896).  bat  numerous  changes  in  the  status  and  nomenclature  of  the  species  have 
since  been  made. 
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Lepus  klamathensis  Merriam. 

1899.     Lepus  kkwuUhensis  Msrbiah,  North  Amer.  fauna,  no. 

16,  p.  100.     October  28,  1899. 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

*  Lepus  labradorins  Miller. 

1885.     Lepus  timidus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 
p.  601.     1885.     (Part.) 

1899.  Lepus  labradorins  Miller,  Proc.  biol.  soc.  Washing- 
ton, xin,  p.  39.    May  29, 1899. 

Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

Zjepus  othns  Merriam. 

1896.     Lepus  tschuktschorum  Rhoads,  Proc.  acad.  nat.  sci. 
Phila.,  871.     August  4,  1896.     (Part.) 

1900.  Lepus  othus  Merriam,  Proc.  Washington  acad.  sci.,  ii, 
p.  28.     March  14,  1900. 

Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

Z<epu8  poadromns  Merriam. 

1900,     Lepus  poadromus  Merriam,  Proc.  Washington  acad. 

8ci„  II,  p.  29.     March  14,  1900. 
Type  locality.  —  Stepovak  Bay,  Alaska  Peninsula,  Alaska. 

*  Lepus  washingtonii  Baird. 

1855.     Lepus  washingtonii  Baird,  Proc.  acad.  nat.  sci.  Phila., 

VII,  p.  333. 
1885.     Lepus  americafius  irashingtoni  True,  Proc.  U.  S.  nat, 

raus.,  VII  (1884),  p.  601.     18S5. 
1895.     Lepus  w((shwf/to7ii  Rhoads,  Proc.  acad.  nat,  sci.  Phila., 

p.  241.     July  2,  1895. 
Type  locality.  —  Puget  Sound. 


Subgenus  Macrotolagus  Mearns. 

1896.     Macrotolagus  Mearns,  Proc.  U.  S.  nat.  mus.,  xvui,  p. 
552.     Type.  —  Lepus  alletii  Mearns. 
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Lepus  alleni  Mearns. 

1890.     Lepus  nlleni  Mearns,  Bull.  Araer.  mus.  nat.  hist.,  ii, 

p.  294.     February  21,  1890. 
Type  locality.  —  Rillito,  on  the  Southern  Pacific  Railroad, 
Pima  County,  Arizona. 

Lepus  alleni  palitans  Batigs. 

1900.     Lepus    (M(icrotoht(/tts)    alleni  palitans   Bangs,   Proc. 

New  England  zool.  chib,  i,  p.  85.     February  28,  1900. 
Type  locality.  —  Aguacaliente,  about  forty  miles  southeast 

of  Mazatlan,  State  of  Sinai oa,  Mexico. 

Lepns  asellus  Miller. 

1899.     Lepus  asellus  Miller,  Proc.  acad.  nat.  sci.  Phila.,p.  380. 

October  5,*  1899. 

Type  locality.  —  San  Luis  Potosi,  State  of  San  Luis  Potosi, 

Mexico. 

• 

*  Lepus  calif omicus  Gray. 

1837.     Lepus    calif ornica    Gray,   Charlesworth's   mag.    nat. 

hist.,  I,  p.  586. 
1885.     Lepus  californicus  True,  Proc.  TJ.  S.  nat.  mus.,  vii 

(1884),  p.  601.'  1885. 
Type  locality.  —  "  St.  Antoine  "  (Santa  Barbara  County?), 

California. 

Lepus  californicus  xanti  Thomas. 

1898.     Lepus  californicus  xanti  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  ser.,  i,  p.  45.     January,  1898. 
Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

*  Lepus  callotis  Wagler. 

1830.    Lepus   callotis   Wagler,   Nat.    Syst.   der   Amphibien, 

p.  23. 
1885.   Lepus  callotis  callotis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  601.     1885.     (Part.) 
Type  locality.  —  "  Mexico." 

Lepus  gaillardi  Mearns. 

1896.    Lepus  gaillardi  Mearns,  Proc.  U.  S.  nat.  mus.,  xviii,  p. 

560.     June  24,  1896. 
Type   locality.  —  West   Fork   of  the   Playas   Valley,   near 
monument  no.   63,  Mexican   boundary  line.  Grant   County, 
New  Mexico. 
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Lepus  insularis  Bryant. 

1891.    LepiiB   t7)sularis  Bryant,  Proc.  California  acad.   sci., 

2d  ser.,  in,  p.  92.     April  23,  1891. 
1895.   Leptis  edwarcUi  St.  Loup,  Bull.  mus.  d'hiet.  nat.,  Paris, 

i,-p.  5. 
Type   locality.  —  Espiritu   Santo  Island,  Lower  California, 

Mexico. 

Lepus  martirensis  Stowell. 

1895.  Lepus  martirensis  Stowell,  Proc.  California  acad.  sci., 
2d  ser.,  v,  p.  51.     May  28,  1895.  t 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico. 

^  Lepus  melanotis  M  earns. 

18H5.    Lepus  callotis  texianus  Teue,  Proc.    U.  S.  nat.    mus., 

vu  (1884),  p.  601.     1885.     (Part.) 
1890.    Lepus  melatiotis  Mearxs,  Bull.  Araer.  mus.  nat.  hist., 

11.  p.  297.     February  21,  1890. 
Type  locality. —  Independence,  Montgomery  County,  Kansas. 

Lepus  merriami  Mearns. 

1896.  Lepus  hterriami  Mearns,  Preliminary  diagnoses  of  new 
mammals  from  the  Mexican  border  of  the  United  States,  p. 
2.  March  25,  1896.  (Reprint:  Proc.  17.  S.  nat.  mus., 
xviii,  p.  443.     May  23,  1896.) 

Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Lepus  tezianus  Waterhouse. 

1848.   Lupus  tej'Aunus  Waterhouse,  Xat.  hist,  mamm.,  ii,  p. 

136. 
1890.    L^ipus  texianus  Mearns,  Bull.  Amer.   mus.  nat.  hist., 

II,  p.  294.     February  21,  1X90. 
Type   l<)(  ality.  —  Unknown,  but   probably  in   Arizona  (see 

Mearns,  Bull.  Amer.  mus.  nat.  hist.,  ii,  p.  296,  February  21, 

1S90). 

Lepus  texianus  deserticola  !M  earns. 

1896.    LepHs  texianus  deserticola  Mearns,  Proc.  U.  S.  nat. 

mus.,  xviii,  p.  564.     June  24,  1896. 
Type  locality.  —  Western  edge  of  Colorado  Desert,  at  the 
base  of  Coast  Hange  Mountains,  San  Diego  County,  Cali- 
fornia. 
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Lepns  texianns  eremicns  Allen. 

1894.    Lepiis  texianns  eremicns  Allen,  Ball.  Amer.  mus.  nat. 

hist.,  VI,  p.  347.     December  7,  1894. 
Type  locality.  —  Fairbank,  Cochise  County,  Arizona. 

Lepus  tezianus  griseus  Mearns. 

1896.    Lepus  texianns  r/risens  Mearxs,  Proc.  U.  S.  nat.  mus., 

xviii,  p.  562.     June  24,  1896. 
Type  locality.  —  Fort  Hancock,  El  Paso  County,  Texas. 


Subgenus  Limnolagus  Mearns. 

1897.    Liinnolafjnj<  Mearxs,  Science,  n.  s.,  v,  p.  393.     March  5, 
1897.     T}'pe.  —  Ltjjns  ttqanticns  Bachmax. 


*  Lepus  aqnaticus  Bachman. 

1837.   Lepns  aqnaticns  Bacfimax,  Journ.  acarl.  nat.  sci.  Phila., 

VII,  p.  319. 
1885.    Lepns  (ujnaticns  True,   Proc.    U.    S.   nat. .  mus.,   vii 

(1884),  p.  601.     iss.o.     (Part.) 
Type  locality.  —  S\vamj)s  of  Alabama  and  Mississippi. 

Lepns  aqnaticns  attwateri  Allen. 

1895.    I^epns  aqnaticns  atftraferi   Allex,    Bull.   Amer.  mus. 

nat.  hist.,  vii,  p.  327.     November  8,  1895. 
Type  locality.  —  Medina  River,  eighteen  miles  south  of  San 
Antonio,  Bexar  County,  Texas. 

*Leptts  palustris  Bachman. 

1837.    Lapns  palnstris  Bachmax,  Jonrn.  acad.  nat.  sci.  Phila., 

VII,  p.  194. 
1S85.    Lepns  palustris    True,    Proc.    U.    S,    nat.    mus.,    vii 

(1884),  p.  601.     18S5.      (Part.) 
Type  locality.  —  Eastern  South  Carolina. 

Lepns  palustris  paludicola  (Miller  and  Bangs). 

1894.    Lejtns  palndicohi  Miller  and  BAX(is,  Proc.  biol.  soc. 

Washington,  ix,  p.  105.     June  9,  1894. 
1894.    L^epns  palnstris  pKilndi  col  a  Chapmax,  Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  340.     November  30,  1894. 
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Type   locality.  —  Fort   Island,    near   Crystal   River,    Citrus 
County,  Florida. 

Lepus  telmalemonus  Elliot. 

1899.    Lepus   telmahmonus   Elliot,    Field    Columbian    mus., 

publication  88,  zool.  ser.,  i,  p.  2S5.     May  '24,  1899. 
Type  locality.  —  Washita  River,  near  Douj^herty,  Chickasaw 

Nation,  Indian  Territory. 

Lepus  truei  Allen. 

1890.    Zf€pus  truei  Allex,  Bull.  Amer.  mus.  nat.  hist.,  in,  p. 

192.     December  10,  1890. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Sylvilagus  Gray. 

1867.  Sijhnlaffus  Gray,  Ann.  and  mag.  nat.  hist.,  3d  ser.,  xx, 
p.  221.     Type.  —  Lejms  sylvaticus  Bach  max. 

Forsyth  Major  has  recently  (Trans.  Linn.  soc.  London,  zool., 
2d  ser.,  vii,  pp.  433-520,  November,  1899)  united  SyhnlaguSy 
Limnohigus^  Romerolaf/us^  and  Tapeti  to  form  a  group,  iSylvihujus, 
coordinate  in  rank  with  CaprolaguSy  Xesohiyus,  and  OryctoJagus. 
He  remarks  (p.  514)  that  whether  these  four  groups  "are  to  be 
considered  as  genera  or  subgenera  is  for  the  present  quite  imma- 
terial." 


^ Lepus  arizonae  (Allen). 

1877.   \_Lepus  sylvaticus]    var.   arizonae   Allen,  Monogr.  N. 

Amer.  rodentia,  j).  332.     August^  1877. 
1885.    Lepus  sylvaticus  arizonae  Trle,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  601.     1885. 
1890.    I^epus   arizonae  Merriam,  North  Amer.  fauna,  no.  3,  p. 

76.     September  11,  1890. 
Type  locality.  —  Deal's   Springs,   fifty   miles  west    of  Fort 

Whipple,  Yavapai  County,  Arizona. 
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Lepns  arixonae  conflnis  Allen. 

1898.  Lepus  arizonae  confiyiis  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  146.     April  12,  1898. 

Type  locality.  —  Playa  Maria,  Lower  California,  Mexico. 

Lepns  arizonae  major  Mearns. 

1896.    Le]>u8  arizonae  raajor  Mearxs,  Proc.  U.  S.  nat.  mus., 

xviii,  p.  557.     June  24,  1896. 
Type  locality.  —  Calabasas,  Pima  County,  Arizona. 

Lepus  arizonae  minor  Mearns. 

1896.    Leinis  arizonae  minor  Mearns,  Proc.  U.  S.  nat.  mus., 

XV  111,  p.  657.      June  24,  1896. 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

Lepus  baileyi  Merriam. 

1J^97.    Leims  baileyi  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  148.     June  9,  1897. 

Type  locality.  —  Spring  Creek,  east  side  of  Bighorn  Basin, 
Bighorn  County,  Wyoming. 

Lepus  floridanus  (Allen). 

1890.  Lepus  sylvaticas  Jiorida)tu8  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  iii,  p.  160.     October  8,  1890. 

1899.  Jjepua  floridatms  Allen,  Bull.  Amer.  mus.  nat.  hist., 

XII,  p.  13.     March  4,  1899. 

Type  locality.  —  Sebastian  River,  Brevard  County,  Florida. 

Lepns  floridanus  alacer  (Bangs). 

1896.  LepnB  syhaticus  alacer  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  136.     December  28,  1896. 

Type  locality.  —  Stilwell,  Boston  Mountains,  Indian  Terri- 
tory. 

*^Lepus  floridanus  audubonii  (Baird). 

1857.    Lepus  audubonii  Baird,  Maram.  N.  Amer.,  p.  608. 
1885.    Lepus  sylvaticns  auduboni  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  601.     1885. 
1899.    Lepus  floridanus  auduboni  Miller,  Proc.  acad.  nat.  sci. 

Phila.,  p.  389.     October,  1899. 
Type  locality.  —  San  Francisco,  California. 
The  combination  Lepus  floridanus  audubonii  is  untenable. 
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Lepns  floridanus  aztecus  (Allen). 

1890.   Lepus  syhmticus  aztecus  Allen,  Bull.  Araer.  mus.  nat. 

hist.,  Ill,  p.  18S.     December  10,  1890. 
Type  locality. —  City  of  Tehuantepec,  State  of  Oaxaca,  Mex- 
ico. 

Lapus  floridanus  caniclnnis  Miller. 

1899.    Lepns  floridanus  canichmis  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  388.     Octol>er  5,  1899. 
Type  locality.  —  Fort  Clark,  Kinney  Connty,  Texas. 

Lepus  floridanus  chapmani  Allen. 

1894.  Lepus  syhaticus  bachmani  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  170.     May  31,  1894. 

1899.    Lepus  florithinuH  cfuipmani  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  xii,  p.  12.     March  4,  1899. 
Type  locality.  —  Corpus  Chiisti,  Nueces  County,  Texas. 

Lepus  floridanus  holzneri  (Mearns). 

1S9(5.    Ltpus  sylraticus  holzneri  Mearns,  Proc.  U.  S.  nat.  mus., 

XV III,  p.  554.     June  24,  1890. 
Type  locality. — Douglas  spruce  zone,  near  summit  of  Hua- 

chuca  Mountains,  southern  Aiizona. 

*  Lepus  floridanus  mallurus  (Thomas). 

\xx'y.    Lepus  syl  vat  tens  sytratlrHH  True,  Proc.  U.  S.  nat.  mus., 
VII  (18S4),  p.  001.     1885.      (Part.) 

1895.  L\epiis']   n\_uttalH~\  ynalhirus  Thomas,  Ann.    and  mag. 
nat.  hist.,  7th  ser.,  ii,  p.  320.     October,  1898. 

1899.    Lepus  floriihntiis    itudlnrus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  xii,  p.  13.     March  4,  1899. 
Type  locality.  —  Raleigh,   Wake    County,    Xorth    Carolina. 

Lepus  floridanus  meamsi  (Alien). 

1894.    Li'pus   sijlrntirns  ineornsi   Allen,    Bull.    Amer.    mus. 

nat.  hist.,  vi,  p.  171.     May  31,  1894. 
1899.    Lejnis  floridanus  meamsi  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XII,  p.  13.     March  4,  1899. 
Type  locality. —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Lepus  floridanus  pinetis  (Allen). 

1894.    Lejyus  st/lraticus  pinetis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  VI,  p.  348.     December  7,  1894. 
Type  locality.  —  White  Mountains,  Apache  County,  Arizona. 
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Lepos  floridanns  rigidus  (Mearns) . 

189^.    \_Lepu8  sylvaticua]   subspecies  rigidus  Mearxs,  Proe. 

U.  S.  nat.  mus.,  xviii,  p.  555.     June  24,  1H96. 
Type   locality.  —  CarrizalUlo    Mountains,     near    monument 
no.  31,  Mexican  boundary  line,  Grant  County,  New  Mexico. 

Lapns  floridanus  sanctidiegi  Miller. 

1899.    Lejtus  floridanns  sanctidiegi  Miller,  Proc.  acad.  nat. 

8ci.  Phila.,  p.  889.     October  5,  1899. 
Type    locality.  —  Mexican    boundary    monument    no.   *258, 
shore  of  Pacific  Ocean,  San  Diego  County,  California. 

Lepns  floridanns  snbcinctns  31iller. 

1899.    Lepns  floridanns  suhcincttis  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  886.     October  5,  1899. 
Type  locality. —  Hacienda  El  Molino,  near  Negrete,  State  of 

Michoacan,  Mexico. 

Lepns  floridanns  transitionalis  (Bangs) . 

1895.  Ltpus  syhatiiiHs  transitionalis  BaN4;.s,  Proc.  Boston 
soc.  nat.  hist.,  xxvi,  p.  405.     January  31,  1895. 

1899.  Lepns  floridanns  transitiomdis  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  xii,  j).  18.     March  4,  1S99. 

Type  Ltx  ality. —  Liberty  Ilill,  New  London  County,  Con- 
necticut. 

Lepns  floridanns  jrncatanions  Miller. 

1899.    Lejnis  floridfOtns  yucittanitas  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  384.     Octol)er  o,  1  sy9. 
Type  locality. —  Merida,  Yucatan. 

Lepns  grangeri  (Allen). 

1895.  Lepns  sylvaticus  grangtri  Allkx,  Bull.  Amer.  mus. 
nat.  hist.,  vii,  p.  204.     August  21,  1895. 

1896.  J^epns  grangeri  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vin, 
p.  246.     November  25,  1S96. 

Type  locality. —  Hill  City,  Black  Hills,  Custer  County, 
South  Dakota. 

*  Lepns  graysoni  Allen. 

1877.    X<?/>#^^  </rayso7ii  Allen,  Monogr.  N.  Amer.  rodentia,  p. 

347.     August,  1877. 
1885.    Lepus  graysoni  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  601.     1885. 
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Type  locality. —  Tres  Marias  Islands,  State  of  Jalisco,  Mex- 
ico; probably  Maria  Madre  Island  (see  Nelson,  Xorth 
Amer.  fauna,  no.  14,  p.  16,  April  29,  1899). 

Lepus  insolitns  Allen. 

1890.    Lepus  insolitus  Allen,  Bull.  Amer.  raus.  nat.  hist.,  in, 

p.  189.     December  10,  1890. 
Type  locality.  —  Plains  of  Colima,  State  of  Jalisco,  Mexico. 

^  Lepus  nuttallii  Bachman. 

1837.    Lepiis  nuWdlii  Bachman,  Journ.  acad.  nat.  sci.  Phila., 

VII,  p.  345. 

1885.   Lepus  sylvaticus  iiuttalli  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  601.     1885.      (Part.) 
1898.    Lepus  nuttalli  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  II,  p.  320.     October,  1898. 
Type  locality. —  Vicinity  of  the  junction  of  the  Snake  and 

Columbia  Rivers,  Washington. 

Lepus  orizabae  Merriam. 

1893.    I^epus  orizabae  Merriam,  Proc.  biol.  soc.  Washington, 

VIII,  p.  143.     December  29,  1893. 

Type  locality. — Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  about  9500  feet. 

Lepus  veraecrucis  Thomas. 

1890.    I^epus  veraecrucis  Thomas,  Proc.  zool.  soc.  London,  p. 

74. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Microlagus  Trouessart. 

1897.  Microla(jus  Trouessart,  Catal.  mamm.,  pt.  iii,  p.  660. 
Type.  —  Lepus  cinerascens  Allen. 

Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  identical  with  Sylvilagus. 


Digitized  by 


Google 


MILLER  AND  REHN:  NORTH  AMERICAN  MAMMALS.       189 

*  Lepus  bachmani  Waterhouse. 

1838.   Lepus  bachmani  Waterhouse,  Proc.  zool.  soc.  London, 

VI,  p.  103. 
1885.   Lepus  trowbridgei  True,    Proc.   U.   S.  nat.  mus.,  vii 
(1884),  p.  601.     1885. 

1898.  Lepus  bachmani  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 
ser.,  II,  p.  320.     October,  1898. 

Type  locality.  —  California. 

Lepns  bachmani  ubericolor  Miller. 

1899.  Lepus  bachmani  ubericolor  Miller,  Proc.   acad.  nat. 
sci.  Phila.,  p.  383.     October  5,  1899. 

.  Type  localfty.  —  Beaverton,  Washington  County,  Oregon. 

Lepns  cerrosensis  Allen. 

1898.   Lepus  cerrosensis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  145.     AprU  12,  1898. 
Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Lepns  cinerascens  Allen. 

1890.     Lepus  cinerascens  Allex,  Bull.  Amer.  mus.  nat.  hist., 

Ill,  p.  159.     Octobers,  1890. 
Type  locality.  —  San  Fernando,  Los  Angeles  County,  Cali- 
fornia. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  probably  a  form  of  L,  bachmani. 

Lepns  peninsnlaris  Allen. 

1898.   Lepus  peninsularis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  144.     April  12,  1898. 
Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 


Subgenus  Brachylagus  Miller. 

1900.  Brachylagus  Miller,  Proc.  biol.  soc.  Washington,  xiii,  p. 
157.     June  13,  1900.     Type.  —  Lepus  idahoensis  Mekkiam. 
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Lepus  idahoensis  Merriam. 

1^<91.    Lepus  khihoeJisis  Merriam,  Xorth  Amer.  fauna,  no.  5, 

p.  76.     July  30,  1891. 
Type  locality.  —  Pahsimeroi  Vallev,  central  Idaho. 


Subgenus  Tapeti  Gray. 

1807.  Tapeti  Gray,  Ann.  and  mag.  nat.  hist.,  3d  ser.,  xx,  p.  224. 
September,  1867.  Tyj>e. —  Lepus  bntsiliensis  Linnaeus  (X.  tapeti 
Pallas). 


^  Lepus  gabbi  (Allen). 

1877.    Lepus  bra^^iliensis  van.  (/abhi  Allen,  Monogr.  N.  Amer. 

rodentia,  p.  349.     August,  1877. 
1885.    Lepus  brnsiliensis  gabbi   True,  Proc.  U.  S.  nat.  mus., 

vn  (1884),  p.  602.     1885. 
1891.    Lep>us  gabbi  Allen,  Bull.  Amer.  mus.  nat.  hist.,  in,  p. 

216.     Aprif  17,  1891. 
Type  locality. —  Talamanca,  Costa  Rica. 


Order  PINXIPEDIA. 


Family  OTARHDAE. 


Genus  ZALOPHITS  Gill. 

1866.     Zalophus   Gill,  Comm.   Essex   inst.,  v,  p.   7.     Type. 
Otaria  gillesjm  McBain  =  Otaria  califorriiana  Lesson. 
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*Zalophu8  califomianus  (Lesson). 

1828.     Otaria  californiana  Lesson,  Diet,  class,  d'hist.  nat., 

xiii,p.  420. 
1880.     Zalophiis   califomianus    Allen,   Monogr.    N.    Amer. 

pinnipeds,  p.  276. 
1885.     Zalophics  califomianus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  607.     1885. 
Type  locality.  —  California. 


Genus  EXJMETOPIAS  Gill. 

1866.     Eumetopias  Gill,  Comra.  Essex  inst.,  v,  p.  7.     Type. — 
"  Otaria  califomianus  "  =  Otaria  stelleri  Lesson. 


* Enmetopias  stelleri  (Lesson). 

1828.     Otaria  stelleri  Lesson,  Diet,  elass.  d'  hist,  nat.,  xiii,  p. 

420. 
1866.     EicmetopiOsS  stelleri  Gray,  Ann.  and  mag.  nat.  hist.,  3d 

ser.,  XVIII,  p.  233. 
1885.     Eumetopias  stelleri  True,  Proe.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  North  Pacific  Ocean . 


Genus  CALLOTARIA  Palmer. 

1892.  CaUotaria  Palmer,  Proc.  biol.  soc.  Washington,  vii, 
p.  156.     July  27,  1892.     Type.  —  Phoca  ursina  Linnaeus. 

According  to  Jordan  and  Clark  (The  fur  seals  and  fur  seal  islands 
of  the  North  Pacific  Ocean,  pt.  iii,  p.  2,  November,  1899)  this  genus 
should  stand  as  CaUorhinus  Gray  (Proc.  zool.  soc.  London,  1859, 
p.  359). 
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^  Callotaria  alascana  (Jordan  and  Clark) . 

1885.     CaUorhinus  ursimia  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
1899.     CaUorhiniis  cUascanus  Jordan  and  Clark,  The  fur 

seals  and  fur  seal  islands  of  the  North  Pacific  Ocean,  pt.  iii, 

p.  2.     November,  1899. 
Type  LorALixY.  —  Pribilof  Islands,  Bering  Sea. 


Genus  ARCTOCEPHALVS  F.  Cuvier. 

1827.  Arctocephalus  F.  Cuvier,  Diet,  des  sci.  nat.,  xxxix, 
p.  554.  Type.  —  Arctocephalus  ursimts  F.  Cuvier  =Phoca  uraina 
Linnaeus. 


Arctocephalus  townsendi  Merriam. 

1897.     Arctocephalus    toxrnsendi  Merriam,    Proc.   biol.   soc. 

Washington,  xi,  p.  178.     July  1,  1898. 
Type    locality.  —  Guadalupe   Island,    off  Lower  California, 
Mexico. 


Farailv  PHOCIDAE 


Genus  PHOCA  Linnaeus. 


1758.     Phoca  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  37.     Type. 
Phoca  vituUua  Linnaeus. 


Subgenus  IIistriophoca  Gill. 

1873.     IIistriophoca   Gill,    Amer.    nat.,    vii,   p.    179.      March, 
1873.     Type.  —  Phoca  fasciata  Zimmermann. 
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*  Phoca  f asciata  Zimmermann. 

1873.     Phoca  fasciata  Zimmermann,    Geogr.  Gesch.,  iii,  p. 

277. 
1885.     Phoca  fasckaa  True,  Proa  U.  S.  nat.  mus.,  vii  (1884), 

p.  607.     1885. 
Type  locality.  —  Kurile  Islands,  Japan. 


Subgenus  Pcsa   Scopoli. 

1777.     PuBa  ScopoLi,  Introd.  hist,  nat.,  p.  490.    Type.  —  Phoca 
foetida  Fabricius  =  P,  hispida  Schreber. 


♦  Phoca  hispida  Schreber, 

1775.     Phoca  hispida  Schreber,  Saugthiere,  iii,  p.  312. 
1885.     Phoca  foetida  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  607.     1885. 
1898.     Phoca  hispida  Thomas,  The  zoologist,  4th  ser.,  ii,  pp. 

100,  102.     March,  1898. 
Type  locality.  —  Coasts  of  Greenland  and  Labrador. 


Subgenus  Pagophilus  Gray. 

1844.  Par/ophilifs  Gray,  Zoology  of  the  Erebus  and  Terror,  p.  3. 
Type.  —  Phoca  r/roefdandica  Fabricius. 

The  name  Pagcqyhiki  was  used  in  ornithology  by  Kaup  in  1829 
(Skizzirte  Entw.-Gesch.  u.  natUrl.  Syst.  d.  europ.  Thierw.,  i,  pp.  68, 
69,  and  196,  type,  Lams  ehuryieiis  Phipps). 


*  Phoca  groenlandica  Erxleben. 

1777.     Phoca  groenlandica  Erxleben,  Syst.   regni  anim.,  i, 

p.  588. 
1885.     Phoca  (jroenhindica  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  Greenland  and  Newfoundland. 
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Subgenus  Phoca  Linnaeus. 

Phoca  largha  Pallas. 

1831.     Phoca  largha  Pallas,  Zoog.  Kosso-Asiat.,  i,  p.  113. 
1896.     Phoca  largha  Stejneger,  Bull.  U.  S.  fish  comm.,  1896, 

p.  21. 
1899.     Phoca  largha  Teue,  The  fur  seals  and  fur  seal  islands 

of  the  North  Pacific  Ocean,  pt.  iii,  p.  351.     November, 

1899. 
Type  locality.  —  Kamtschatka. 

*  Phoca  vitalina  Linnaeus. 

1758.     Phoca  vitulina  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  38. 
1885.     Phoca  vittdiria  True,  Proc.  U.  S.  nat.  mus.,  vu  (1884), 

p.  607.     1885. 
Type  locality.  —  Europe. 


Genus  ERIGNATHUS  Gill. 

1866.     Erigyiathns  Gill,  Comm.  Essex  inst.,  v,  p.  9.     Type. 
Phoca  harbata  Erxleben. 


^Brignathus  barbatns  (Erxleben). 

1777.     [PAotT/]  harbata  Erxleben,  Syst.  regni  anim.,  i,  p. 

590. 
1866.     Erignathus  barbaius  Gill,  Comm.  Essex  inst.,  v,  p.  12. 
1885.     Erigmtthus  barbatiis  True,  Proc.  U.  S.  nat.  mus.,  vn 

<1884),  p.  607.     1885. 
Type   locality. —^  Coasts  of   Scotland,  southern  Greenland 

and  Iceland. 


Genus  HALICHOERXJS  Nilsson. 

1820.     JIalichoerus  Nilsson,  Skand.  fauna,  i,  p.  376.     Type. — 
Halichoerus  griseus  Nilsson  =  Phoca  grypm  Fabricius. 
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*Halichoani8  grypns  (Fabricius). 

1791.     Phoca  grypua   Fabricius,  Skriv.  af  naturh.-selsk.,  i, 

2,  p.  167,  pi.  XIII,  f.  4. 
1841.     IlaUchoerna  grypus   Nilsson,    Wiegmann's   Arch.   f. 

Naturg.,  VII,  bd.  i,  p.  318. 
1885.     HcUichoerua  grypuB  True,  Proc.  U.  S.  nat.  mu8.,  vii 

(1884),  p.  607.     1885.  , 

Type  locality.  —  Greenland. 


Genus  MONACHUS  Fleming. 

1822.     Monachus  Fleming,  Phil,  zool,   ii,  p.   187.     Type. — 
Phoca  monachus  Hermann. 


*  Monachus  tropicalis  (Gray). 

1850.     Phoca  tropicalis  Gray,  Cat.  seals  Brit,  mus.,  p.  28. 
1866.     Mon4Mhus  tropicalis  Gray,  Cat.  seals  and  whales  Brit. 

mus.,  p.  20. 
1885.     Monachus  tropicalis  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  607.     1885. 
Type  locality.  —  Jamaica. 


Genus  C7STOPHORA  Nilsson. 

1820.     Cystophora  Nilsson,  Skand.  fauna,  i,  p.  382.     Type.  — 
Cystophora  borealis  Nilsson  =  Phoca  cristata  Erxleben. 


*  C]r8tophora  cristata  (Erxleben) . 

1777.     Phoca  cristata  Erxleben,  Syst.  regni  anim.,  i,  p.  590. 
1841.     Cystophora  cristata   Nilsson,   Wiegmann's   Arch.   f. 

Naturg.,  vii,  bd.  i,  p.  326. 
1885.     Cystophora  cristata  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Southern  Greenland  and  Newfoundland. 
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Genus  MACRORHINUS  F.  Cuvier. 

1826.     Macrorhimia  F.  Cuvier,  Diet,  des  sci.  nat.,  xxxix,  p.  552. 
Type.  —  Phoca  jyrohosculea  P6rox  =  P.  leoninxis  Linnaeus. 

*  Macrorhinns  angnstirostris  Gill. 

1806.     Macrorhinus  atKjustirostris  Gill,  Proc.  Chicago  acad. 

sci.,  I,  p.  33. 
1885.     Macrorhbius   angustirostris  True,   Proc.   U.   S.   nat. 

mus.,  VII  (1884),  p.  608.     1885. 
Type  locality.  —  Saint  Bartholomew's  Bay,  Lower  California, 

Mexico. 


Family  ODOBENIDAE. 


Genus  ODOBENTTS'  Brisson. 

1762.  OdifhenKS  Brisson,  Regni  anim.,  ii  ed.,  p.  30.  Tyj>e. — 
Odohenus  Brisson  =:  Phoca  rosntarua  Linnaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  iii,  p.  453,  1897)  the 
tenns  applied  to  genera  by  Brisson  are  monomial  specific  names 
without  status  in  the  Linnaean  binomial  system  of  nomenclature. 
If  this  view  be  adopted,  the  proper  name  for  the  present  genus  is 
Ro8)narus  Scopoli  (Introd.  hist,  nat.,  p.  490,  1777,  type,  Phoca 
rostnarus  Linnaeus). 


^  Odobenus  obesus  (Illig<»r). 

1815.      2'richechuH  obtsus  Illiger,  Abhandl.  k.  preuss.  Akad. 

Wissenseh.  Berlin,  p.  64. 
1880.     Odohaemis  obtsus  Allen,  Hist.  N.  Amer.  pinnipeds. 

p.  147. 
1885,     Odobaenus  obesus  True,  Proc.   U.   S.   nat.  mus.,  vii 

(1884),  p.  608.     18S5. 
Type  locality.  —  Coast  of  northeastern  Asia. 
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*  Odobeniw  rosmams  (Linnaeas) . 

1758.     Phoca  roamarua  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  88. 
1859.     0[dobaenu8\    roatnarus    Sundevall,    Ofver.   k.    vet. 

akad.  forh.,  Stockholm,  1859,  p.  446. 
1885.     Odobdejius  rosmarus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Arctic  regions. 


Order  CAKNIVOKA. 


Family  FELIDAE. 


Genus  FELIS  Linnaeus. 

1758.     I^elis  Liknaeus,  Syst.  nat.,  x  ed.,  i,  p.  41.     Type. 
Jf'elis  catus  Linnaeus. 


*  Falls  concolor  Linnaeus. 

1771.     [I^elis]  concolor  Linnaeus,  Mantissa  plantarum,  p.  522. 
1885.     I^elis  concolor  Teue,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1885.     (Part.) 
Type  locality.  —  Brazil. 

Fells  coiyi  Bangs. 

1896.     I^'elis  concolor  Jlori da juis  Cory,  Hunting  and  fishing  in 

Florida,  p.  109.     (Not  F,Jiorkhina  Desmarest,  1820). 
1899.     J^^lia  coryi  Ban(;s,  Proc.  biol.  soc.  Washington,  xiii, 

p.  15.     January  31,  1899. 
Type    locality. —  Wilderness   back    of    Sebastian,    Brevard 

County,  Florida. 

*  Felis  eyra  Desmarest. 

1820.     Felia  eyra  Desmarest,  Mammalogie,  i,  p.  231. 
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1885.     Felis  eyra  True,  Proc.  U.  S.  nat.  mus.,  vif  (1884),  p. 

611.     1885. 
Type  locality.  —  Paraguay. 

^  Felis  onca  Linnaeus. 

1758.     \^Feli8'\  ofica  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  42. 
1885.     Felis  onca  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1885. 
Type  locality.  —  Brazil. 

Felis  oregonensis  Rafinesque. 

1832.  Felix  (sic)  oregotiensis  Rafinesque,  Atlantic  journal, 
1,  p.  62. 

1897.  Felis  hijypoleates  olympus  Merriam,  Proc.  biol.  soc. 
Washington,  xi,  p.  220.     July  15,  1897. 

1899.  Felis  oregonensis  Stone,  Science,  n.  s.,  ix,  p.  35.  Jan- 
uary 6,  1899. 

Type  locality.  —  Northwest  coast  of  the  United  States  (see 
Stone,  Science,  n.  s.,  ix,  p.  35,  January  6,  1899). 

Felis  oregonensis  hippolestes  (Merriam) . 

1897.     Felis  hippolestes  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  219.    July  15,  1897. 
1899.     Felis  oregonensis  hippolestes  Stone,  Science,  n.  s.,  ix, 

p.  35.     January  6,  1899. 
Type  locality.  —  Wind  River  Mountains,  Fremont  County, 

Wyoming. 

*  Felis  pardalis  Linnaeus. 

1758.     [Fens']  pardalis  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  42. 
1885.     Felis  pardalis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1^85. 
Type  locality.  —  Mexico. 

*  Felis  tigrina  Erxleben. 

1777.     [Feus']  tigrina  Erxleben,  Syst.  regni  anim.,  i,  p.  517. 
1885.     Felis  tigrina  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  611.     1885. 
Type  locality.  —  South  America. 

^  Felis  yagouaroundi  Desmarest. 

1 820.     Felis  yagouaroundi  Desmarest,  Mammalogie,  i,  p.  230. 
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1885.     Fdis  yaguarundi  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  611.     1885.     (Part.) 
Type  locality.  —  Paraguay. 

Felis  jragonaroundi  tolteca  Thomas. 

1898.     Felts  yaguarondi  tolteca  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  ser.,  i,  p.  41.     January,  1898. 
Type  locality.  —  Tatemales,  State  of  Sinaloa,  Mexico. 


Genus  L7NX  Kerr. 

1792.  Lyyix  Kerr,  Anim.  kingd.,  i,  systematic  catalogue  inserted 
between  pages  32  and  33  (description,  p.  155).  Type.  —  Lynx 
vulgaris  Kerr  =  Fdis  lynx  Linnaeus. 


Subgenus  Lynx  Kerr. 

*  Lynx  canadencds  Kerr. 

1792.   Lynx  canadensis  Kerr,  Anim.   kingd.,   i,   systematic 

catalogue  inserted  between  pages  32  and  33  (description,  p. 

157). 
1885.    Lynx  horealis  canadensis  True,  Proc.  U.  S.  nat.  mus., 

vii  (1884),  p.  611.     1885. 
1887.   L[jynx']  canadensis  True,  Proc.  U.  S.  nat.  mus.,  x,  p.  9. 
Type  locality.  —  Eastern  Canada. 

L]niz  canadensis  mollipilosos  Stone. 

1900.   Lynx  canadensis  mollipilosus  Stone,  Proc.  acad.  nat. 

sci.  Phila.,  p.  48.     March  24,  1900. 
Type    locality.  —  Wainwright  Inlet,  Point  Barrow,  Alaska. 

Lynx  snbsolanns  Bangs. 

1897.   Lynx  suhsolanus  Bangs,  Proc.  biol.  soc.  Washington, 

XI,  p.  49.     March  16,  1897. 
Type  locality.  —  Codroy,  Newfoundland. 

Subgenus  Cervaria  Gray. 

1867.  Cervaria  Gray,  Proc.  zool.  soc.  London,  p.  276.     Ty})e. — 
Ftlis  pardina  Te^oiinck. 
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LynzbailejFi  Meniam. 

1890.   Lyrvx^  haileyi  Mbbriam,  North  Amer.  fauna,  no.  3,  p. 

79.     September  11,  1890. 
Type  locality.  —  Moccasin  Spring,  Coconino  County,  Arizona. 

Ljrnx  fasciatus  Rafinesque. 

1817.  Lynx  fasciatiia  Rafinesque,  American  monthly  maga- 
zine, II,  p.  46.     November,  1817. 

1897.  Lynx  fasciatHs  Mebriam,  Mazama,  i,  p.  224.  October, 
1897. 

Type  locality. —  "Northwest  coast";  probably  near  the 
mouth  of  the  Columbia  River. 

Ljmz  fasciatos  oculeus  Bangs. 

1899.   Lynx  fasciatus   oculeus   Bangs,  Proc.    New  England 

zool.  club,  I,  p.  23.     March  31,  1899. 
Type  locality.  —  Nicasio,  Marin  County,  California. 

Ljrnx  fasciatus  paUescens  Merriam. 

1899.   Lynx  fasciatus   paUescens    Merriam,    North    Amer. 

fauna,  no.  16,  p.  104.     October  28,  1899. 
Type  locality.  —  South  side  of   Mount  Adams,  near  Trout 

Lake,  Skamania  County,  Washington. 

Ljmz  gigas  Bangs. 

1897.   Lynx  gigas  Bangs,  Proc.  biol.  soc.  Washington,  xi,  p. 

50.    March  16,  1897. 
Type   locality.  —  Fifteen   miles  back  of   Bear  River,  Nova 

Scotia. 

♦  Lynz  ruffos  (Gttldenstaedt) . 

1776.    Felis  ruffa  Guldenstaedt,  Nov.  comm.  acad.  scient. 

imp.  Petrop.,  xx  (1775),  p.  484. 
1817.    Lynx  rufa  Rafinesque,  American  monthly  magazine, 

II,  p.  46.     November,  1817. 
1885.    Lynx  rufus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

611.     IX^b.     (Part.) 
Type  locality.  —  New  York. 

Lynx  ruffos  californicus  Mearns. 

1897.  luynx  rufus  culifornirus  Mearns,  Preliminary  diag- 
noses of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilo- 
gale,  and  Mephitis,  from  the  Mexican  boundary  line,  p.  2. 
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January  12,  1897.     (Reprint:   Proc.   U.    S.   nat.  mus.,   xx, 
p.  458.     December  24,  1897.) 
Type  locality.  —  San  Diego,  San  Diego  County,  California. 
Regarded   by  Merriam   (North   Amer.   fauna,   no.   16,   p.  104, 
October  28,  1899)  as  a  distinct  species. 

Lynz  mffns  eremicus  Meams. 

1897.  Lynx  rufus  eremicus  Mearns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale, 
and  Mephitis,  from  the  Mexican  boundary  line,  p.  1.  Janu- 
ary' 12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  457. 
December  24,  1897.) 

Type  locality.  —  New  River,  near  Lagiina  Station,  Colorado 
Desert,  San  Diego  County,  California. 

Lynx  mffns  floridanns  (Rafinesque). 

1817.  Jjynx  floridanns  Rafinesque,  American  monthly  maga- 
zine, II,  p.  46.     November,  1817. 

1857.  Lynx  rufus  yax,  floridanvs  Baird,  Mamm.  N.  Amer., 
p.  91. 

1893.  [Lytix  mfiis  floridanus]  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  32.     March  16,  1893. 

Type  locality.  —  Florida. 

Lynz  mffns  peninsolaris  Thomas. 

1898.  Lynx  rufiis  penhisularia  Thomas,  Ann.  and  mag.  nat. 
hist.,  7th  ser.,  i,  p.  42.     January,  1898. 

Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

*  Lynx  mffns  tezensis  (Allen). 

1885.  Lyiix  maculatus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  611.     1885. 

1890.  Lynx  texensis  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vii, 
p.  188.     June  20,  1895. 

1897.  Lynx  rufus  texensis  Mearns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale,  and 
Mephitis,  from  the  Mexican  boundary  line,  p.  2.  January  12, 
1897.  (Reprint:  Proc.  L".  S.  nat.  mus.,  xx,  p.  458.  De- 
cember 24,  1897.) 

Type  loc  ality.  —  ^*  Mexico." 
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Family  CANIDAB. 

Genus  ITROCTON  Baird. 

1857.    Urocyon  Baird,  Mamm.   N.  Amer.,  p.   121.      Type. — 
Cants  virginianua  Erxleben(=:  Cants  cinereoargenteus  Schrebbb). 


Urocyon  califomicns  (Mearns) . 

1897.  Urocyon  cinereoargenteus  californicus  Mbarns,  Pre- 
liminary diagnoses  of  new  mammals  of  the  genera  Lynx, 
Urocyon,  Spilogale,  and  Mephitis,  from  the  Mexican  bound- 
ary line,  p.  3.  January  12,  1897.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xx,  p.  459.     December  24,  1807.) 

1899.  U[rocyon'\  calif ornicns  Merriam,  North  Amer.  fanna^ 
no.  16,  p.  103.     October  28.  1899. 

Type  locality.  —  San  Jacinto  Mountains,  Riverside  County, 
California.     Altitude,  8000  feet. 

Urocyon  calif omicns  townsendi  3Ierriam. 

1899.    Urocyon  californicus  townsendi  Merriam,  North  Amer. 

fauna,  no.  16,  p.  103.     October  28,  1899. 
Type  locality.  —  Baird,  Shasta  County,  California. 

*  Urocyon  cinereoargentens  (Schreber). 

1775.    Canis  cinereoargenteus  Schreber,  Saugthiere,   in,   pi. 

XCII. 

1885.  Urocyon  Virginian  us  virginianus  True,  Proc.  U.  S. 
nat.  mus.,  vii  (1884),  p.  610.     1885.     (Part.) 

1894.  Urocyon  cinereoargenteus  Rhoads,  Amer.  nat.,  xxvin, 
p.  524.     June,  1894. 

Type  locality. —  Eastern  North  America.  / 

Urocyon  cinereoargenteus  floridanns  Rhoads. 

1895.  Urocyon  cinereoargenteus  Jloridanus  Rhoads,  Proc. 
acad.  nat.  sci.  Phila.,p.  42.     April  9,  1895. 

Type  locality.  —  Tarpon  Springs,  Hillsboro  County,  Florida. 

Urocyon  cinereoargenteus  fraterculus  Elliot. 

1896.  Urocyon    cinereoargentatus    (sic)  fraterculus   Elliot, 
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Field   Columbian  mus.,  publication  11,  zool.  ser.,  i,  p.  80. 
May,  1896. 
Type  locality.  —  San  Felipe,  Yucatan. 
Regarded  by  Miller  (Proc.  acad.  nat.  sci.  Phila.,  1899,  p.  276, 
July  26,  1899)  as  a  distinct  specied. 

Urocyon  cinaraoargentens  ocjrthoiui  Bangs. 

1899.    Urocyon  cinereoargefiteus  oci/thaiis  Bangs,  Proc.  New 

England  zool.  club,  i,  p.  43.    June  5,  1899. 
Type  locality.  —  Platteville,  Grant  County,  Wisconsin. 

Urocyon  cinereoargentaiui  scottii  (Mearas) . 

1891.    Urocyon  virgintanus  scottii  Msarns,  Bull.  Amer.  mus. 

nat.  hbt.,  iii,  p.  236.     June  6,  1891. 
1895.    Urocyon  cinereoargenteus  scottii  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vii,  p.  253.     June  29,  1895. 
Type  locality.  —  Pinal  County,  Arizona. 

Urocyon  cinereoargentens  tazensis  Mearns. 

1 897.    Urocyon  cinereoargentens  texensis  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Lynx,  Urocyon, 
Spilogale,  and  Mephitis,  from  the  Mexican  boundary  line,* 
p.  2.    January  12,  1897.     (Reprint:   Proc.  U.  S.  nat.  mus., 
XX,  p.  459.     December  24,  1897.) 

Type  locality.  —  San  Pedro,  near  Eagle  Pass,  Maverick 
County,  Texas. 

Urocyon  gnatemalae  Miller. 

1899.    Urocyon  gnatemalae  MiJ.hEK,Vroc,  SiC2Ld.  nat.  sci.  Phila., 

p.  278.     July  26,  1899. 
Type  locality.  —  Nenton,  Guatemala. 

*  Urocyon  li'ttoralis   (Baird) . 

1857.  Vt(lj)e8  (  Urocyon)  littoralis  Baird,  Mamm.  N.  Amer.,  p. 
143. 

1885.  Urocyon  virginidnns  littoralis  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  610.     1885. 

1888.  Urocyon  littoralis  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IV,  p.  135.     February  18,  1888. 

Type  locality.  —  San  Miguel  Island,  Santa  Barbara  Islands, 
Santa  Barbara  Countv,  California. 
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ITrocyon  panridens  Miller. 

1899.    Urocyon  parvidena  Miller,  Proc.  acad.  nat.  Bci.  Phila., 

p.  276.     July  26,  1899. 
Type  locality.  —  Merida,  Yucatan. 


Genus  VULPES  Brisson.* 

1762.  Vtdiyes  Brisson,  Regn.  anim.,  ii  ed.,  p.  173.  Type. — 
Vidpes  Brisson  =  Canis  vulpes  Linnaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  in,  p.  453,  1897)  the 
terms  applied  to  genera  by  Brisson  are  monomial  specific  names 
without  status  in  the  Linnaean  binomial  system  of  nomenclature. 
If  this  view  be  adopted  the  generic  name  Yiilpes  was  first  used  by 
Richardson  (Fauna  Boreali- American  a,  i,  p.  83,  1829,  type,  Canis 
vulpes  Linnaeus). 


*  Vulpes  fulvOB  ( Desmarest) . 

1820.    Canis  fiilvns  Desmarest,  Mammalogie,  i,  p.  203. 
1842.    Vidpes  /ulvus  De  Kay,  Zool.  of  New  York,  mamm.,  p. 

44. 
1885.    Vidpes  fulvns  /ulvus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  6*10.     1885.     (Part.) 
1894.     Vulpes  pennsylvaniciis  Rhoads,  Amer.  nat.,  xxyiii,  p. 

524.     June,  1894. 
1899.    Vulpes  fulmis  Miller,  Bull.  N.  Y.  State  mus.,  vi,  p. 

342.     November  18,  1899. 
Type  locality.  —  Virginia. 

*  Vulpes  macrourns  Baird. 

1852.     Vulpts  macrourns  Baird,  Stansbury's  expl.  Great  Salt 

Lake,  p.  309.     June,  1852. 
1885.     VuJpes   7nacruru8   True,    Proc.    U.    S.    nat.  mus.,  vii 

(1884),  p.  610.     1885. 
Type  locality.  —  Wasatch  Mountains  bordering  Great  Salt 

Lake,  Utah. 

i  American  red  foxes  revised  by  Merriam,  Proc.  Washingtoo  acad.  sci.,  ii,  pp.  661-676. 
December  28,  1000. 
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Volpes  necator  Merriam. 

1900.    Vulpea  necator  Merriam,  Proc.  Washington  acad.  sci., 

II,  p.  664.     December  28,  1900. 
Type  LorALiTY.  —  Whitney  Meadows,  near  Mount  Whitney, 
High  Sierra,  Tulare  County,  California.     Altitude,  9500  feet. 

Volpes  cascadensis  Merriam. 

1900.    Viilpes  cascadenais  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  665.     December  *2S,  1900. 
Type  locality.  —  Trout  Lake,  south  base  of  Mount  Adams, 
Cascade  Mountains,  Skamania  County,  Washington. 

Vulpes  rubricosa  (Bangs). 

1897.  Viflpes  ptnnsylvanica  ra/hf  Bangs,  Proc.  biol.  soc. 
Washington,  xi,  p.  58.  March  16,  1897  (not  Vfdjfes  vafer 
Leidy,  1869). 

1H98.     Vulf^es  j}e)insyl}janica  rubricosa  Bangs,  Science,  n.  s., 

VII,  p.  272.     February  25,  189S. 
1900.     Vulpes  rubricosa   Merkiam,   Proc.    Washington    acad. 

sci.,  II,  p.  666.     December  28,  1900. 
Type  loiality.  —  Digby,  Xova  Scotia,  Canada. 

Vulpes  rubricosa  bangs!  Merriam. 

1900.  Vulpes  rubricosa  bangsi  Merriam,  Proc.  Washington, 
acad.  sci.,  ii,  p.  667.     December  28,  1900. 

Type  locality.  —  Lance  an  Loup,  Strait  of  Belle  Isle,  Labra- 
dor. 

Vulpes  deletriz  Bangs. 

1898.  Vtdj>es  dektrix  Bangs,  Proc.  biol.  soc.  Washington, 
XII,  p.  36.     March  24,  1898. 

Ty'pe  locality.  —  Bay  St.  George,  Newfoundland. 

Vulpes  alascensis  Merriam. 

1900.     Vulpes   alascensis   Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  668.     December  28,  1900. 
Type   locality,  —  Andreafski,  near  mouth  of  Yukon  Kiver, 
Alaska. 

Vulpes  alascensis  abietoram  Merriam. 

1900.     Vulpes  alascensis  abietorurn  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  669.     December  28,  1900. 
Type  locality.  —  Stuart  Lake,  British  Columbia,  Canada. 
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Volpes  kenaiensis  Merriam. 

1900.    Vulpes  kenaiensis  Mebriam,  Proc.  Washington  acad. 

8ci.,  II,  p.  670.    December  28,  1900. 
Type  locality.  —  Kenai  Peninsula,  Alaska. 

Volpes  harrimani  Merriam. 

1900.    Vulpes  harrimayn  Merriam,  Proc.  Washington  acad. 

scl,  II,  p.  14.     March  14,  1900. 
Type  locality,  —  Kadiak  Island,  Alaska. 

Volpes  regalis  Merriam. 

1900.    Vkdpes  regalis  Mebriam,  Proc.  Washington  acad.  sci., 

II,  p.  672.     December  28, 1900. 
Type  locality.  —  Elk  River,  Sherburn  County,  Minnesota. 

Volpes  hallexiBis  Merriam. 

1900.    Vulpes  haUeiisis  Mebriam,  Proc.  Washington  acad.  sci., 

II,  p.  15.     March  14,  1900. 
Type  locality.  —  Hall  Island,  Bering  Sea,  Alaska. 

*  Vulpes  lagopuB  (Linnaeus). 

1758.    \_Canis'\  lagopus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  40. 
1854.    Vulpes  lagopus  Audubon   and   Bachman,  Quadr.   N. 

Amer.,  iii,  p.  89. 
1885.    Vulpes  lagopus  True,  Proc.  U.  S.  nat.  mus.,  vn  (1884), 

p.  610.     1885. 
Type  locality.  —  Lapland. 

Vulpes  macrotis  Merriam. 

1888.     Vulpes  ?nacrotis  Mebriam,  Proc.  biol.  soc.  Washington, 

IV,  p.  136.     February  18,  1888. 
Type  locality.  —  Riverside,   San   Bernardino   County,   Cali- 
fornia. 

*  Vulpes  veloz  (Say). 

1823.    [Canis]  velox  Say,  Long's  exped.  Rocky  Mts.,  i,  p.  487. 
1851.    Vulpes    velox  Audubon    and    Bachman,    Quadr.    N. 

Amer.,  ii,  p.  13. 
1885.    Vulpes  velox  True,  Proc.  U.  S.  nat.  mus.,  vn  (1884), 

p.  610.     1885. 
Type  locality.  —  Vicinity  of  Cherry  Creek,  Laramie  County, 

Wyoming. 
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Genus  CANIS  Linnaeus. 

1758.    ft/// ?>  Linnaeus,  Syst.  nat.,  xed.,  i,  p.  38.     Type. —  Cams 
familuiris  Linnaeus. 


CaniB  albas  (Sabine). 

1823.    Cants  lupus  albus  Sabine,  Franklin's  narrative,  journ. 

to  Polar  Sea,  p.  655. 
1898.    Caiiis  cUbus  Bangs,  Amer.  nat.,  xxxii,  p.  505.     July, 

1898. 
Type  locality.  —  Fort  Enterprize,  Mackenzie,  Canada. 

Canis  ater  (Richardson). 

1829.    Canis  lupus  occidentalis  var.  lupus  ater  Richardson, 

Fauna  Boreali- Americana,  i,  p.  70. 
1898.    Canis  ater  Bangs,  Proc.  Boston  soc.  nat.  hist.,  xxviii, 

p.  233.    March,  1898. 
Type  locality.  —  North  America.    The  name  restricted  by 

Bangs  to  the  Florida  wolf. 

*  Canis  grisens  (Sabine). 

1823.  Canis  lupus  griseus  Sabine,  FrankUn's  narrative,  journ. 
to  Polar  Sea,  p.  654.     (Not  of  Boddaert,  1784.) 

1885.  Canis  lupus  griseo-albu^  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  610.     1885.     (Part.) 

1897.  Canis  griseus  Merriam,  Mazama,  i,  p.  224.  October, 
1897. 

Type  locality. — Cumberland  House,  Saskatchewan,  Can- 
ada. 

Canis  mezicanns  Linnaeus. 

1766.   [Caww]  mexicanus  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  60. 
1894.    Canis  mexicanus  Rhoads,  Amer.  nat.,  xxviii,  p.  524. 

June,  1894. 
Type  locality.  —  Mexico. 

Canis  mezicanns  nnbilns  (Say). 

1823.    Canis  nubilus  Say,  Long's  exped.  Rocky  Mts.,  i,  p.  169. 
1894.    Canis  mexicanus  nubilus  Rhoads,  Amer.  nat.,  xxviii, 
p.  524.    June,  1894. 
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Type  locality.  —  Vicinity  of  Council  Bluffs,  Pottawattamie 
County,  Iowa. 

*  Canis  latrans  Say.^ 

1823.    Cam's  latrans  Say,  Long's  exped.  Rocky  Mt8.,  i,  p.  168. 
1SS5.    Canis  latrans  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     18S5.      (Part.) 
Type  locality.  —  Vicinity  of  Council  Bluffs,  Pottawattamie 

County,  Iowa. 

Canis  nebracensis  Merriam. 

1897.  Canis  pallidus  Merriam,  Proc.  biol.  soc.  Washington, 
XI,  p.  24.     March  15,  1897.     (Not  of  RUppell,  1826.) 

1898.  Canis  nehrarensis  Mkrriam,  Science,  n.  s.,  viii,  p.  782. 
December  2,  189s. 

TvpE  locality.  —  Johnstown,  Brown  County,  Nebraska. 

Canis  lestes  Merriam. 

1897.    Canis  Itstts  Merriam,  Proc.  biol.  soc.  Washington,  xi, 

p.  25.     March  15,  1897. 
Type  locality.  —  Toyabe  Mountains,  near  Cloverdale,  Xye 

County,  Xevada. 

Canis  frustror  Wood  house. 

1851.    Canis  frustror  Wood  house,  Proc.  acad.  nat.  sci.  Phila., 

V,  p.  147. 
1897.    Canis  frustror  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  26.     March  15,  1897. 
Type   locality.  —  Fort   Gibson,  at  junction  of  the   Neosho 

River  with  the  Arkansas,  Indian  Territory. 

Canis  cagottis  (Hamilton  Smith). 

1839.    Lt/ciscKS    cfff/offis    Hamilton    Smith,    Jardine's    nat. 

library,  xviii  (mammalia:  dogs),  p.  164. 
1897.    Canis  rmjottis  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  27.     March  15,  1897. 
Type    L(k  ality.  —  Rio    Frio,   }>etween   City  of   Mexico    and 

Puebla,  Mexico. 

iThe  coyotes,  the  reiiiainiutj:  si>ecies  of  the  Kenus.have  been  revised  by  Merriam,  Proc. 
biol.  soc.  Washintrton,  \i.  pp.  l'.»-:i:J.    March  15,  18n7. 
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Canis  panixuralaa  Merriam. 

1897.  Canis peninaulae  Merbiam,  Proc.  biol.  boc.  Washington, 
XI,  p.  28.    March  15, 1897. 

Tyfb  locality.  —  Santa  Anita,  Cape  St.  Lucas,  Lower  Cali- 
fornia, Mexico. 

Cania  microdon  Merriam. 

1897.    Cams  microdon  Mebbiah,  Proc.  biol.  soc.  Washington, 

XI,  p.  29.     March  16,  1897. 
Type  locality.  —  Mier,  on  the  Rio  Grande,  State  of  Tamaa* 

lipas,  Mexico. 

Cania  maamai  Merriam. 

1897.    Canis  meamsi  Mbbbiam,  Proc.  biol.  soc.  Washington, 

XI,  p.  80.    March  15, 1897. 
Type  locality.  — Quitobaquita,  Pima  County,  Arizona. 

Caala  aator  Merriam. 

1897.    Cania  estor  Mebbiam,  Proc.  biol.  soc.  Washington,  xi, 

p.  81.    March  15, 1897. 
Type  locality.  —  Noland^s  Ranch,  San  Juan  River,  San  Juan 

County,  Utah. 

Canla  ochropiia  Eschscholts. 

1829.    Canis  ochropits  Eschscholtz,  ZooI.  atlas,  iii,  pp.  1-2. 
1897.    Ccmis  ochropus  Mebbiam,  Proc.  biol.  soc.  Washington, 

XI,  p.  82.    March  15,  1897. 
Type  locality.  —  California;    specimens    from   Tracy,  San 

Joaquin  County,  assumed  to  be  typical  (see  Merriam,  Proc. 

biol.  soc.  Washington,  xi,  p.  32,  March  15,  1897). 

Cania  vigilia  Merriam. 

1897.    Canis  viffilis  Mebbiah,  Proc.  biol.  soc.  Washington, 

XI,  p.  88.     March  15, 1897. 
Type  locality.  —  Manzanillo,  State  of  Colima,  Mexico. 


Digitized  by 


Google 


210    PROCEEDINGS :  BOSTON  SOCIETY  NATURAL  fflSTORY. 

Family  MUSTELIDAB. 
Subfamily  Lutbinas. 


Genus  LATAZ  Gloger. 

1827.  Latax  Glogsb,  Nova  acta  ph3r8.  med.  acad.  caes.  Leop.- 
Carol.,  XIII,  pt.  u,  p.  511.  Type.  —  LxUra  marina  Ebxleben  = 
Mustela  lutria  Linnaeus. 


^Latazlntris  (Linnaeus). 

1758.   [Mmtelal  lutris  Linnabus,  Syst.  nat.,  x  ed.,  i,  p.  45. 
1885.    Enhydris  lutris  Tbue,  Proc.  U.  S.  nat.  mns^  Tii  (1884), 

p.  609.     1885. 
1885.   Latax  lutris   Stejnbgeb,   Deutscfa.  geograph.  bl&tter, 

viii,  p.  253. 
Type  locality.  —  Coasts  of  Bering  Sea. 


G^nus  LUTRA  Brisson. 

1762.    Lidra  Bbisson,   Regn.  anim.,  ii  ed.,  p.  201.    Type. — 
Lutra  Brisson  =  Mustela  Intra  Linnaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  ni,  p.  453,  1897) 
the  terms  applied  to  genera  by  Brisson  are  monomial  specific 
names  without  status  in  the  Linnaean  binoipial  system  of  nomen- 
clature. If  this  view  be  adopted  the  generic  name  Ztara  waa 
first  used  by  Erxleben  (Syst.  regni  anim.,  i,  p.  445,  1777,  type  Zu^ 
tra  indgaris  Erxleben  =: Mustela  Intra  Linnaeus). 


^  Lntra  annectexiB  Major. 

1885.     Lutra  felina  and  Lntra  braailienais  Tbue,  Proc.  U.  S. 
nat.  raus.,  vii  (1884),  p.  609.     1885. 
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1897.  Lutra  annectens  Major,  Zool.  anzeiger,  xx,  p.  142. 
April  26,  1897.  Ann.  and  mag.  nat.  hist.,  6th  ser.,  xix,  p. 
618.     June,  1897. 

Type  locality.  —  Terro  Tepic,  Rio  de  Tepic,  State  of  Jalisco, 
Mexico. 

'*  Lntra  canadensiB  (Schreber).^ 

1776.     Mustela  lutra   canadensis  Scurbb^r,  S&ugthiere,   pi. 

cxxvi  B. 
1823.     Lutra  canadensis  Sabine,  Franklin's  narrative,  joum. 

to  Polar  Sea,  p.  653. 
1885.     Lutra  canadensis  True,  Proc.  U.   S.  nat.  mus.,  vii 

(1884),  p.  609.     1885. 

1898.  Lutra  hudsonica  Ruoads,  Trans.  Amer.  philos.  soc., 
n.  s.,  XIX,  p.  424.     September,  1898. 

1898.     Lutra  canadensis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  460.     November  10,  1898. 
Type  locality.  —  Eastern  Canada. 

Lntra  canadensis  lataxLna  (F.  Cuvier). 

1823.    Lutra  lataxina  F.  Cuviee,  Diet,  des  sci.  nat.,  xxvii, 

p.  242. 
1898.     Lutra    hudsonica  lataxina    Rhoads,    Trans.    Amer. 

philos.  soc,  n.  s.,  xix,  p.  427.     September,  1898. 
1898.     LiUra  canadensis  lataxina  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  460.     November  10,  1898. 
Type  locality.  —  South  Carolina. 

Lntra  canadensis  vaga  (Bangs). 

1&98.     Lutra  hudsonica  vaga  Bangs,  Proc.  Boston  soc.  nat. 

hist.,  xxvni,  p.  224.     March,  1898. 
1898.     Lutra  canadensis  vaga  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  460.     November  10, 1898. 
Type  locality.  —  Micco,  Brevard  County,  Florida. 

Lntra  canadensis  pacifica  (Rhoads) . 

1898.     Lutra  hudsonica  pacifica  Rhoads,  Trans.  Amer.  philos. 

soc,  n,  s.,  XIX,  p.  429.     September,  1898. 
1898.     Lutra  canadensis  pacifica  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  460.     November  10,  1898. 

1  North  American  otters  revised  by  Rhoads,  Trans.  Amer.  philos.  soc,  n.  s.,  xix,  pp. 
417-439.    September,  1898. 
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Type  locality.  —  Lake  Eachelos,  Kittitas  Coanty,  Washing- 
ton.   Altitude,  8000  feet. 

Lntra  canadensis  aonora  (Rhoads) . 

1898.     Lutra  hudsonica  sonora  Rhoads,  Trans.  Amer.  philoa. 

soc.,  n.  8.y  XIX,  p.  481.     September,  1898. 
1898.    Lutira  canadensis  aonora  Allen,  Boll.  Amer.  mas.  nat. 

hist,  X,  p.  460.    November  10, 1898. 
Type  locality.  —  Montezuma  Well,  Beaver  Creek,  Yavapai 

County,  Arizona* 

Lntra  degantr  Bangs. 

1898.    lAdra  degener  Banos,  Proc.  UoL  soo.  Washington,  xn, 

p.  85.    March  24,  1898. 
Type  locality.  —  Bay  St.  George,  Newfoundland. 


Subfamily  Meunas. 


Oenns  IIBPHITIS  Cuvier. 

1800.  Mephitis  Citvieb,  Lemons  d'anat.  comp.,  i,[tabL^i 
(described  but  not  named  in  1798,  Tabl.  ^l^m.  de  1'  hist,  nat  des 
anim.,  p.  116).    Type.  —  Gtenus  based  on  ''  Les  Moufettes." 


Maphitia  avia  Bangs. 

1898.     Mephitis  avia  Bangs,  Proc.  biol.  soo.  Washington,  xn, 

p.  32.     March  24, 1898.  # 

Type  locality.  —  San  Jose,  Mason  County,  Illinois. 

Mephitia  alongata  (Bangs). 

1895.  Mephitis  mephitica  elongata  Bangs,  Proc.  Boston  soc. 
nat  hist,  xxvi,  p.  531.     July  31,  1895. 

1896.  Mephitis  elongata  Bangs,  Proc.  biol.  soc.  Washington, 
X,  p.  142.     December  28,  1896. 

Type  locality.  —  Micco,  Brevard  County,  Florida. 
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Mephitis  estor  Merriam. 

1890.    M^hitis  estor  Merriam,  North  Amer.  fauna,  no.  3,  p. 

81.     September  11,  1890. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona. 

Mephitis  foetulenta  £lliot. 

1899.     Mephitis  foetulenta    Elliot,   Field    Columbian   mus., 

publication  32,  zool.  eer.,  i,  p.  269.     March,  1899. 
Type  locality.  —  Lagune,  near  Fort  Angeles,  Clallam  County, 
Washington. 

Mephitis  hndsonica  (Richardson). 

1829.  Mephitis  americana  var.  hudsonica  Richardson,  Fauna 
Boreali-Americana,  i,  p.  55. 

1895.  Mephitis  htidsonica  Bangs,  Proc.  Boston  soc.  nat.  hist., 
XXVI,  p.  534.    July  81,  1895. 

Ttpb  looalttt. —  Plains  of  the  Saskatchewan  (see  Bangs,  Proo. 
Boston  soc.  nat.  hist.,  xzvi,  p.  536,  July  81,  1895). 

*  Mephitis  macronra  Lichtenstein. 

1884.  Mephitis  macroura  Lichtbnstbin,  Darstellung  neuer 
oder  wenig  bekannter  S&ugethiere,  pi.  46. 

1885.  Mephitis  macrurus  Tbub,  Proc.  U.  S.  nat.  mus.,  yii 
(1884),  p.  609.     1885. 

Type  locality. — Northwestern  Mexico. 

*  Mephitis  mephitioa  (Shaw) . 

1792.     Viverra  mephitica  Shaw,  Museum  Leverianum,  p.  171. 

1857.     Mephitis  mephitica  Baird,  Mamm.  N.  Amer.,  p.  195. 

1885.  Mephitis  mephitica  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  609.     1885. 

Type  locality. —  North  America.  Name  restricted  by 
Bangs  (Proc.  Bost.  soc.  nat.  hist.,  xxvi,  pp.  530-533,  July 
31,  1895)  to  the  northern  form  of  the  eastern  skunk. 

Mephitis  mephitica  scrutator  Bangs. 

1896.  Mephitis  mephitica  scrutator  Baxgs,  Proc.  biol.  soc. 
Washington,  x,  p.  141.     December  28,  1896. 

Type  locality.  —  Cartville,  Acadia  Parish,  Louisiana. 
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Mephitis  millwi  Mearns. 

1897.  Mephitis  miUtri  Mea&ns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Mephitis,  Doroelaphos,  and  Dioo> 
tyles,  from  the  Mexican  boandaiy  of  the  United  States,  p.  1. 
February  11,  1897.  (Reprint:  Proc.  U.  S.  nat.  mas.,  xx,  p. 
467.  December  24,  1897.) 
Type  locality.  —  Fort  Lowell,  near  Tacson,  Pima  County, 
Arizona. ' 

Mephitis  occidentalis  Baird. 

1857.     Mephitis  occidentalis  Baibd,  Mamm.  N.  Amer.,  p.  194. 

1897.  Mephitis  occidentalis  Msakns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale, 
and  Mephitis,  froin  the  Mexican  boundary  line,  p.  5.  Janu- 
ary 12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  461. 
December  24,  1897.) 

Type  locality.  —  Petaluma,  Sonoma  County,  California. 

Mephitis  occidentalis  holxneri  Meams. 

1897.  Mephitis  occide/italis  hohneri  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Lynx,  Urocyon, 
Spilogale,  and  Mephitis,  from  the  Mexican  boundary  line,  p.  4. 
January  12,  1897.  (Reprint:  Proc.  TJ.  S.  nat.  mus.,  xx,  p. 
461.     December  24,  1897.) 

Type  locality.  —  San  Isidro  Ranch,  Lower  California,  Mex- 
ico, near  border  of  San  Diego  County,  California. 

Mephitis  spissigrada  Bangs. 

1898.  Mephitis  spissigrada  Bangs,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  31.     March  24,  1898. 

Type  locality.  —  Sumas,  British  Columbia,  Canada. 


Genus  SPILOOALE  Gray.' 

1865.    Spilof/ale  Gray,  Proc.  zool.  soc.  London,  p.  150.     Type. — 
Mephitis  interriipta  Rafinesque. 

1  a  revision  of  this  ^enus  was  published  by  Merriam  in  1890  (North  Amer.  fauna,  no.  4, 
pp.  1-15,  October  8, 1H90),  but  so  many  forms  have  since  then  been  described  that  the 
species  are  here  arranged  alphabetically. 


Digitized  by 


Google 


MILLER  AND  REHN:   NORTH  AMERICAN  MAMMALS.       215 

^Spilogala  ambarvaliB  Bangs. 

1885.     Mephitis  putorius  Tbuk,   Proc.  TJ.  S.   nat.  mus.,  vii 

(1884),  p.  609.     1885.     (Part.) 
1898.     Spilogale  ambarvcUis  Bangs,  Proc.   Boston  soc.   nat. 

hist.,  XX vm,  p.  222.     March,  1898. 
Type  locality. — Oak  Lodge,  East  Peninsula,  opposite  Micco, 

Brevard  County,  Florida. 

Spilogale  ambigna  Meams. 

1897.  SpilogcUe  ambigna  Mbabns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Lynx,  TTrocyon,  Spilogale,  and 
Mephitis,  from  the  Mexican  boundary  line,  p.  8.  January 
12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  460. 
December  24, 1897.) 

Type  locality. — Eagle  Mountain,  State  of  Chihuahua,  Mexico, 
about  four  miles  south  of  border  of  Donna  Ana  County,  New 
Mexico. 

Spilogale  gracilis  Merriam. 

1890.     Spilogale  gracilis  Merriam,  North  Amer.  fauna,  no.  3, 

p.  83.     September  11, 1890. 
Type   locality. — Grand  Canyon  of  the   Colorado,  north  of 

San  Frandsco  Mountain,  Coconino  County,  Arizona. 

Spilogale  indianola  Merriam. 

1890.     Spilogale    indianola   Merriam,   North    Amer.   fauna, 

no.  4,  p.  10.     October  8,  1890. 
Type    locality. — Indianola,     Matagorda     Bay,     Matagorda 
County,  Texas. 

Spilogale  intermpta  (Rafinesque) . 

1820.     Mephitis  interrupta  Rafinbsquu,  Annals  of  nature,  i, 

p.  8. 
1890.     Spilogale  interrupta  Merriam,  North  Amer.  fauna,  no. 

4,  p.  8.     October  8,  1890. 
Typb  locality. — Upper  Missouri  (see  Lichtenstein,  Abhandl. 

k.  preuss.  Akad.  Wissensch.  Berlin,  1836,  p.  281,  1838). 

Spilogale  lencoparia  Merriam. 

1890.     Spilogale  leucoparia  Merriam,   North    Amer.  fauna, 

no.  4,  p.  11.     Octobers,  1890. 
Type  locality.— Mason,  Mason  County,  Texas. 
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Spilogala  Incasaiia  Merriam. 

1890.     SpUogcUe  lucasana  Msbriam,  North  Amer.  fauna,  no. 

4,  p.  11.    Octobers,  1890. 
Type  locality. — Cape  St.  Lucas,  Lower  California,  Mexico. 

Spilogala  oljnnpica  £lliot. 

1899.     SpUogcde    olympica    Eluot,  Field    Columbian  mus* 

publication  32,  zool.  ser.,  i,  p.  270.    March,  1899. 
Type  locality. — Lake  Southerland,  Olympic  Mountains,  Clal- 
lam County,  Washington. 

Spilogala  phanax  Merriam. 

1890.  Spilogcde  phetia-x  Merriam,  North  Amer.  fauna,  no.  4, 
p.  13.     October  8, 1890. 

Type  locality. — Nioasio,  Marin  County,  California. 

Spilogala  phanax  arlxonaa  Meams. 

1891.  SpUogcde  pkenax  arizonae  Mbabns,  Bull.  Amer.  mus, 
nat.  hist.,  in,  p.  256.     June  5, 1891. 

Type  locality. — Fort  Verde,  Yavapai  County,  Arizona. 

Spilogala  phanax  latifrons  Merriam. 

1890.     SpilogcUe   phenax  Uuifrons  Merriam,   North   Amer. 

fauna,  no.  4,  p.  15.     October  8,  1890. 
Type  locality. — Roseburg,  Douglas  County,  Oregon. 

Spilogala  pygmaaa  Thomas. 

1898.     Spilogale  pygmaea  Thomas,  Proc.  zool.  soc.  London, 

1897,  p.  898.     April  1,  1898. 
Type  locality. — Rosario,  State  of  Sinaloa,  Mexico. 

Spilogala  ringans  Merriam. 

1890.     Spilogale  ringetis  Merkiam,  North  Amer.  fauna,  no.  4> 

p.  9.     October  8,  1890. 
Type  locality. — Greensborough,  Hale  County,  Alabama. 

Spilogala  saxatilis  Memam. 

1890.     Spilogale  saxatilis  Merriam,  North  Amer.  fauna,  no.  4, 

p.  13..   Octobers,  1890. 
Type  locality. — Provo,  Utah  County,  Utah. 
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Genus  CONEPATUS  Gray. 

1837.     Conepatttd  Gray,  Charles  worth's  mag.  nat.  hist.,  i,  p.  681. 
November,  1837.     Type.  —  Conepatus  hnmholdtii  Gray. 


*  Conapatns  mapnrito  (Gmelin). 

1788.     [  Viverra]  mapurito  Gmelin,  Syst.  nat.,  i,  p.  88. 
1875.     Contains  mapurito  Coues,  Bull.  U.  S.  geol.  and  geog. 

surv.  terr.,  2d  ser.,  i,  p.  14. 
1885.     Conepatu8  mapurito  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  609.     1885. 
Type  locality.  —  Vicinity  of  Pamplona,  State  of  Santander, 

Colombia. 


Genus  TAZZDEA  Storr. 

1780.     Taaidea  Storr,  Prodr.  meth.  mamm.,  p.  34.    Type. — 
Ur9U8  taxu4  Schrbbbr. 


*  Tuddaa  taziw  (Sohreber) . 

1778.     Vrsus  taxus  Schrbbbr,  S&ugthiere,  ni,  p.  520. 
•    1885.     Taxidea  americana  amsricana  Trub,  Proc.  U.  S.  nat. 
mus.,  vn  (1884),  p.  609.     1885. 

1894.  To/xidea  taxus  Rhoads,  Amer.  nat.,  xxviii,  p.   524. 
June,  1894. 

Type  locality.  —  Labrador  and  Hudson  Bay. 

*  Tazidaa  Xmxom  berlandiari  (Baird). 

1857.     Taxidea  berlandieri  Baird,  Mamm.  N.  Amer.,  p.  205. 
1885.     Taxidea  americana  berlandieri  TRUEy 'Proc,  U.  S.  nat. 
mus.,  VII  (1884),  p.  609.     1885. 

1895.  Taxidea  taxua  berlandieri  Allex,  Bull.  Amer.  mus. 
nat.  hist.,  vii,  p.  256.    June  29,  1895.  . 

Type  locality.  —  Llano  Estacado,  Tejcas,  near  border  of  New 
Mexico. 
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Taxidaa  taziw  infusca  Thomas. 

1898.     Taxidea  tcueua  infusca  Thomas,  Proc.  zool.  soc.  Lon- 
don, 1897,  p.  899.     April  1,  1898. 
Ttpb  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

Taxidaa  tana  naglecta  (Mearns). 

1891.     Ta;xidea  ameri carta  neglecta  Mearns,  Bull.  Amer.  mus. 

nat.  hist.,  iii,  p.  250.    June  5,  1891. 
Type  locality.  —  Fort  Crook,  Shasta  County,  California. 


Subfamily  Mustelixae. 


Genus  QI7LO  Storr. 

1780.     Gulo  Storr,  Prodr.  meth.  mamm.,  p.  34.     Type. —  Ursua 
gulo  Linnaeus. 


*  Otilo  luaciia  (Linnaeus). 

1766.     [Ursua]  luscus  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  71. 
1823.     Gido  luacus   Sabine,   Franklin's   narrative,  journ.   to 

Polar  Sea,  p.  650. 
1885.     Gulo  luscHs  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  609.     1885. 
Type  locality.  —  Hudson  Bay. 


Genus  GALICTIS  Bell. 

1837.     Galictis  Bell,  Proc.  zool.  soc.  London,  p.  45.     Included 
GcUictis  vittata  and  allamandi. 
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Subgenus  Galictis  Bell. 

GkdictUi  aUamandi  Bell. 

1837.     CkUictis  aUaniandi  Bbll,   Proc.   zool.   soc.    London, 

p.  47. 
1885.    Galictis  (Grisonia)  crassidens  Nehring,  Sitzungsber. 

der    GeseUsch.    naturforsoh.    Freunde   zu    Berlin,   p.   167. 

(Minas-Geraes,  Brazil.) 
1887.     Galictis  crassidens  Nbhring,  Zool.  garten,  xxviii,  p. 

254.     (Guatemala.) 
1897.     l^GaJ^ictis']  aUaniandi  Trouessart,  Catal.  mamm.,  pt. 

II,  p.  264. 
Type  locality.  —  Unknown. 


Subgenus  Galera  Gray. 

1843.  Galera  Gray,  List  spec.  mamm.  Brit,  mus.,  p.  67. 
Type.  —  Mustela  barbara  Linnaeus. 

Regarded  by  Nehring  (Sitzungsber.  der  Gesellsch.  naturforsch. 
Freunde  zu  Berlin,  1885,  p.  169)  as  a  distinct  genus. 


GkdictiB  barbara  biologiaa  Thomas. 

1900.      Galictis  barbara  biologiae  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  sen,  v,  p.  146.     January,  1900. 
Type  locality.  —  Calovevora,  Veragua,  Panama. 

*  Galictis  barbara  sanaz  Thomas. 

1885.      Galictis  barbara  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  609.     1885.     (Part.) 
1900.      Galictis  barbara  senex  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  ser.,  v,  p.  146.    January,  1900. 
Type  locality.  —  Hacienda  Tortugas,  Jalapa,  State  of  Vera 

Cruz,  Mexico.     Altitude,  about  600  feet. 
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G^nas  PTTTORinS  Cuvier. 

1817.     PutoriuB  Cuvier,  lUgne   animal,  i,  p.   147.     Type. 
Mustda  putorius  Lixxaeus. 


Subgenus  Lutreola  Wagner. 

1841.  Lutreola  Wagxer,  Schreber's  Sftugthiere,  Suppl.  ii,  p. 
239.    T}T)e.  —  Mustela  lutreola  Linnaeus. 

Recognized  as  a  genus  by  Merriam,  North  Amer.  fauna,  no.  11, 
p.  7,  June  30,  1897,  and  Mazama,  i,  no.  2,  p.  227,  October,  1897. 
The  combination  Lutreola  vison  energume7i08  occurs  in  the  latter 
paper  (p.  227). 

Putoriiui  Intansis  Bangs. 

1898.    PiUorivs  (Lutreola)  lutensis  Bangs,  Proc.  Boston  soc 

nat  hist.,  zzyiii,  p.  229.     March,  1898. 
Type  locautt.  —  Salt  marsh  off  Matanzas  Inlet,  St.  John 

County,  Florida. 

*  Putoriiui  ▼ifton  (Schreber). 

1778.    Mustela  vison  Scbrbbbr,  S&ugthiere,  iii,  p.  463. 

1830.     Putorius  vison  Gappeb,  Zool.  jonm.,  v,  p.  202. 

1885.    Putorius  vison  True,  Proc.  U.  S.  nat,  mus.,  vu  (1884), 

p.  609.     1885.     (Part.) 
Type  locality.  —  Eastern  Canada. 

Putorius  vison  anergumenos  Bangs. 

1896.     Putorius  vison  etiergumenos  Bangs,  Proc.  Boston  soc. 

nat.  hbt.,  xxvii,  p.  5.     March,  1896. 
Type  locality.  —  Sumas,  British  Columbia,  Canada. 

Putorius  vison  ingans  (Osgood) . 

1900.     Lutreola  vison  ingens  Osgood,  North  Amer.  fauna,  no. 

19,  p.  42.     October  6,  1900. 
Type  locality.  —  Fort  Yukon,  Alaska. 

Putorius  vison  lutraocaphalus  (Harlan). 

1825.     Mustela  lutreocephala  Harlan,  Fauna  Americana,  p. 
63. 
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1896.    PtUorius  vison  liUreocephcUus  Bangs,  Proc.  Boston  soo. 

nat.  hbt,  xxvn,  p.  4.     March,  1896. 
Type  locality.  —  Maryland. 

Patoriiui  ▼ison  TolgiTrngiui  (Bangs) . 

1895.  PtUoritis  (ZtUreola)  vtUgivcigus  Bakob,  Proc.  Boston 
soc.  nat.  hist.,  xxvi,  p.  589.    July  81,  1895. 

1896.  Putoritis  vison  vvlgivagua  Bangs,  Proc.  Boston  soc. 
nat.  hist,  xxvn,  p.  5.    March,  1896. 

Typb  locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana. 


Subgenus  Putobius  Cuvier.^ 

*  Pntoriiui  nigripes  Audubon  and  Bachman. 

1851.    PtUorius  nigripes  Axtdubon  and  Bachman,  Quadr.  N. 

Amer.,  n,  p.  297. 
1885.    Putorius  nigripes  Tbub,  Proc.  XJ.  S.  nat.  mus.,  vii 

(1884),  p.  609.     1885. 
Ttpk  locality.  —  Plains  of  the  Platte  River,  Nebraska. 


Subgenus  Ictis  Kaup.* 

1829.  Ictis  Kaup,  Skizziete  Entw.-Gesch."  u.-  natttrl.  Syst.  der 
europ.  Thierw.,  p.  40.  Type.  —  Mustda  vulgaris  ^=  M.  nivalis 
Linnaeus. 


*Pittoriiuicioognanii  (Bonaparte). 

1838.  Mustela  cicognanii  Bonapabte,  Iconogr.  fauna  Ital.,  i, 
faso.  xxn,  p.  4. 

1839.  Putorius  cicognanii  Richabdson,  Zoology  of  Beech- 
ey's  voyage,  p.  10*. 

1885.    Putorius  vulgaris  Tbub,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  609.     1885.     (Part.) 
1 896.   Putorius  cicognani  Mebbiam,  North  Amer.  fauna,  no. 

11,  p.  10.     June  80,  1896. 
Ttpb  locality.  —  Northeastern  North  America. 

>  Revised  by  Merriam,  North  Amer.  fauna,  no.  11,  pp.  7-9.    June  90, 1896. 
s  Revised  by  Merrlam,  North  Amer.  fauna,  no.  11,  pp.  9-33.    June  30, 1896. 
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Putorius  cicognanii  richardsonii  (Bonaparte) . 

1838.    Mustda  richardsonii  Bonaparte,  Charles  worth's  mag. 

Dat.  hist.,  II,  p.  38. 
1896.   Putoriua  cicogna7ii  richardsoni  Mbbblajc,  North  Amer. 

fauna,  no.  11,  p.  11.     June  30,  1896. 
Type  locality.  —  Fort  Franklin,  Great  Bear  Lake,  Mackenzie, 

Canada. 

Putoriiui  cicognanii  alascansis  (Merriam). 

1896.  Putoriua  richardsoni  cUaacensis  Merriam,  North  Amer. 
fauna,  no.  11,  p.  12.     June  30,  1896. 

1897.  [Piitorius  dcognani'^    alascensis  Troubssart,   CataL 
mamm.,  pt.  u,  p.  277. 

Type  locality.  — Juneau,  Alaska* 

Pntorina  atraatori  Merriam. 

1896.   Putorius  streatori  Merriam,  North  Amer.  fauna,  no. 

11,  p.  18.     June  30,  1896. 
Type    locality.  —  Mount    Vernon,    Skagit    Valley,    Skagit 

County,  Washington. 

Pntorina  mnricna  Bangs. 

1899.  Putorius  {Arctogale)  muricus  Bangs,  Proo.  New  Eng- 
land zool.  club,  I,  p.  71.    July  31,  1899. 

Type  locality.  —  Echo,  El  Dorado  County,  California. 

Pntorina  rixoana  Bangs. 

1896.  Putorius  rixosus  Bangs,  Proc.  biol.  soc.  Washing^n, 

X,  p.  21.     February  25,  1896. 
Type  locality.  —  Osier,  Saskatchewan,  Canada. 

Pntorina  rixoana  aakimo  Stone. 

1900.  Putorius  rixosus  eskimo  Stone,  Proc.  acad.  nat.  sd. 
PhUa.,  p.  44.     March  24, 1900. 

Type  locality.  —  Point  Barrow,  Alaska. 

Pntorina  arcticna  Merriam. 

1896.   Putorius  arcticus  Merriam,  North  Amer.  fauna,  no. 

11,  p.  15.    June  30,  1896. 
Type  locality.  —  Point  Barrow,  Alaska. 

Pntorina  kadiacenaia  (Merriam) . 

1896.    [^Putorius    arcticus]   subspecies  kadiacensis  Merriam, 
North  Amer.  fauna,  no.  11,  p.  16.     June  30,  1896. 
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1898.   Putorius  kadiacensis  Preble,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  169.     August  10,  1898. 
Type  locality. —  Kadiak  Island,  Alaska. 

Putorius  haidamm  Preble. 

1898.  Putorius  haidarum  Preble,  Proc.  biol.  soc  Washing- 
ton, XII,  p.  169.     August  10,  1898. 

Type  locality.  —  Massett,  Graham  Island,  Queen  Charlotte 
Islands,  British  Columbia,  Canada. 

*  Putoriiui  novaboracansis  Emmons. 

1840.  Putorius  noveboracensis  £mmons.  Rep.  quadr.  Massa- 
chusetts, p.  45. 

1885.  Putorius  ermin^a  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  609.     1885.     (Part.) 

Type  locality.  —  Southern  New  York. 

Pntoriiui  novaboracansis  notins  Bangs. 

1899.  Putorius  noveboracensis  notius  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  53.    June  9,  1899. 

•  Type   locality.  —  Weaverville,    Buncombe    County,    North 
Carolina. 

Patorins  occiaor  Bangs. 

1899.  Putorius  occisor  Bangs,  Proc.  New  England  zool.  club, 

I,  p.  54.    June  9,  1899. 
Type  locality.  —  Buck'sport,  near  month  of  Penobscot  River, 

Hancock  County,  Maine. 

Pntorins  washingtoni  Merriam; 

1896.   Putorius  washingtoni  Merriah,  North  Amer.  fauna, 

no.  11,  p.  18.    June  30,  1896. 
Type  locality.  —  Trout  Lake,  south  base  of  Mount  Adams, 
Skamania  County,  Washington. 

Pntoriiui  paninaulaa  Rhoads. 

1894.   Putorius  peninsukie    Rhoads,   Proc.    acad.    nat.    sci. 

PhUa.,  p.  152.     June  19,  1894. 
Type   locality.  —  Hudson's,  Pasco   County,  fourteen   miles 
north  of  Tarpon  Springs,  Hillsboro  County,  Florida. 

*  Pntoriiis  longicanda  (Bonaparte) . 

1838.  Mustela  longicautla  Bonaparte,  Charlesworth's  mag. 
nat.  hist.,  ii,  p.  38. 


Digitized  by 


Google 


224    PROCEEDINGS :  BOSTON   SOCIETY  NATURAL  HISTORY. 

1839.   Putoriua  longicavda  Richabdbon,  Zoology  of  Beechey's 

voyage,  p.  10*. 
1885.   Putorius  longicauda  True,  Proc.  U.  S.  nat  mns.,  vn 

(1884),  p.  609.     1886. 
Type  locality.  —  Carlton  Honse,  od.  North   Saskatchewan 

River,  Saskatchewan,  Canada. 

Putorius  longicauda  oribaaua  Bangs. 

1899.   Putorius  {Arctogaie)  longicauda  oribasus  Bakgs,  Proc. 

New  England  zool.  club,  i,  p.  81.    December  27, 1899. 
Type  locality.  —  Source  of  Kettle  River,  British  Colombia, 
Canada.     Altitude,  7500  feet. 

Putoriua  longicauda  apadiz  Bangs. 

1896.  Putorius  longicauda  spadix  Bangs,   Proc.  bid.  soc. 

Washington,  x,  p.  8.     February  25,  1 896. 
Type  locality.  —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Putoriua  aaturatua  Meniam. 

1896.  Putorius  saturatus  Mbrriam,  North  Amer.  fauna,  no. 

11,  p.  21.    June  80, 1896. 
Type  locality.  —  Siskiyou,  Jackson  County,  Oregon.  -  Alti- 
tude, 4000  feet. 

« 

Putoriua  ariaonenaia  Meams. 

1891.  Putorius  arizonensis  Mearns,  Bull.  Amer.   mus.  nat. 

hist.,  ni,  p.  284.    June  5,  1891. 
Type  locality.  —  San  Francisco  forest,  a  few  miles  south  of 

Flagstaff,  Coconino  County,  Arizona. 

Putoriua  allani  Meniam. 

1896.  Putorius  aUeni  Msbriam,  North  Amer.  fauna,  no.  11, 

p.  24.    June  80, 1896. 
Type  locality.  —  Custer,  Black  Hills,  Custer  County,  South 

Dakota. 

Putoriua. zanthoganya  (Gray). 

1843.   Mustda  xcinthogenys  Gray,  Ann.  and  mag.  nat.  hist., 

XI,  p.  118.     February,  1843. 
1857.   Putorius  xantfiogenys  Baird,  Mamm.  N.  Amer.,  p.  176. 
1896.   Putorius   xanthogenys  Mbrriam,  North  Amer.  fauna, 

no.  11,  p.  25.     June  30,  1896. 
Type  locality.  —  Southern  California,  probably  in  the  vicinity 

of  San  Diego,  San  Diego  County. 
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Putoriiui  zanthogenys  mnndns  Bangs. 

1899.   Putorius  xanthogenys  mundus  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  56.     Jane  9,  1899. 
Type  locality.  —  Point  Reyes,  Marin  County,  California. 

Putorius  xanthogenys  oragonensis  Merriam. 

1896.   Putoriiis    xanthogenys    oregonensis  Merbiam,    North 

Amer.  fauna,  no.  11,  p.  25.     June  30,  1896. 
Type  locality.  —  Grant's  Pass,  Rogue  River  Valley,  Joseph- 

ine  County,  Oregon. 

*  Putorius  franatus  (Dchtenstein). 

1832.   Mustela  frenata  Lichtenstein,  Darstellung  neuer  oder 

wenig  bekannter  Saugethiere,  pi.  xlii. 
1857.    Putoriiis  frenatics  Baird,  Mamm.  N.  Amer.,  p.  173. 
1885.     Putorius  hrasiliensis  fremitus  True,  Proc.  TJ.  S.  nat. 

mus.,  vn  (1884),  p.  610.     1885.     (Part.) 
1896.   Putorius  frenatus  Merriam,  North  Amer.  fauna,  no.  11, 

p.  26.    June  30, 1896. 
Type   locality.  —  Valley  of  Mexico,  near  City  of  Mexico, 

Mexico. 

Putorius  franatus  goldmani  Merriam. 

1896.  Putoriics  fre^xatus  goldmani  Merriam,  North  Amer. 
fauna,  no.  11,  p.  28.    June  30,  1896. 

Type  locality.  —  Pinabete,  State  of  Chiapas,  Mexico.  Alti- 
tude, about  8200  feet. 

Putorius  franatus  laucoparia  Merriam. 

1896.     Putorius  frenatus  leucoparia  Merriam,  North  Amer. 

fauna,  no.  11,  p.  29.     June  30,  1896. 
Type  locality.  —  Patzcuaro,  State  of  Michoacan,  Mexico. 

Putorius  franatus  naomaxicanus  Barber  and  Cockerell. 

1898.     Putorius  frenatus  neomexicanus  Barber  and  Cock- 
erell, Proc.  acad.  nat.  sci.  Phila.,  p.  188.     May  3,  1898. 
Type  locality.  —  Armstrong's  Lake,  Mesilla  Valley,  Donna 
Ana  County,  New  Mexico. 

Putorius  tropicalis  Mernam. 

1896.     Putorius  tropiadis  Merriam,  North.  Amer.  fauna,  no. 

11,  p.  30.     June  30,  1896. 
Type  locality. — Jico,  State   of   Vera  Cruz,  Mexico.     Alti- 
tude, 6000  feet. 
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*tPntoriu8  affinis  (Gray). 

1874.     Mmteki  affinis  Gray,  Ann.   and  mag.  nat.   hist.,  4th 

ser.,  XIV,  p.  375.     November,  1874. 
1885.     Ptitorius  hrasUiensia  aequitorialis  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  610.     1885.     (Part.) 
1896.     Putorius  affinis  Merbiam,  North  Amer.  fauna,  no.  11, 

p.  31.    June  30,  1896. 
Type  locality.  —  Colombia. 


Genus  MUSTELA  Linnaeus. 

1758.     Mitstela  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  45.     Type. — 
Musteia  martes  Linnaeus. 


*  Musteia  amaricana  Turton. 

1806.     [Mastela]    americanus  Turton,  Linnaeus,   system  of 

nature,  i,  p.  60. 
1885.     Musteia  americana  True,  Proc.  U.  S.  nat  mus.,  vii 

(1884),  p.  610.     1885.     (Part.) 
Type  locality.  —  Eastern  North  America. 

Mnstala  amaricana  actuosa  Osgood. 

1900.     Musteia    americana    actuosa    Osgood,  North  Amer. 

fauna,  no.  19,  p.  43.     October  6,  1900. 
Type  locality.  —  Fort  Yukon,  Alaska. 

Mnstala  atrata  Bangs. 

1897.  Musteia  atrata  Bangs,  Amer.  nat.,  xxxi,  p.  162.     Feb- 
ruary, 1897. 

Typk  locality.  —  Bay  St.  George,  Newfoundland. 

Iffustala  bnunalis  Bangs. 

1898.  Musteia  brumalis  Bangs,  Amer.  nat.,  xxxii,  p.  502. 
July,  1898. 

Type  locality.  —  Okak,  Labrador. 

Mnstala  caorina  Merriam. 

1890.     Musteia  caurina  Merriam,  North  Amer.  fauna,  no.  4, 
p.  27.     October  8,  1890. 
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Type   locality.  —  Near    Gray's    Harbor,    Chehalis    County, 
Washington. 

*  Mnstela  pannanti  Erxleben. 

1777.     [Jfustela]  j)€n7ianti  Erxleben,  Syst.  regni  anim.,  i,  p. 

470. 
1885.     Mnstela  peimtinti  True,  Proc.  U.  S.   nat.  mus.,  vii 

(1884),  p.  610.     1885. 
1898.     Mnstda  canadensis  Rhoads,  Trans.  Amer.  philos.  soc, 

n.  8.,  XIX,  p.  434.     September,  1898. 
1898.     Mustda  penminti  Allen,  Bull.  Amer.  mus.  nat.  hist.,  x, 

p.  461.     November  10,  1898. 
Type  locality.  —  Eastern  Canada. 

Mnstela  pannanti  pacifica  (Rhoads). 

1898.     MusteUt  canadensis  ^mcifica   Rhoads,   Trans.   Amer. 

philos.  soc,  n.  s.,  xix,  p.  435.     September,  1898. 
Type  locality.  —  Lake  Kichelos,  Kittitas  County,  Washing- 
ton.    Altitude,  8000  feet. 


Family  PR0C70NIDAE. 


Genus  POTOS  Cuvier  and  Geoffroy. 

1795.  Potos  CuviER  and  Geoffroy,  M^thode  mammalogique, 
in  Mag.  encyclop6dique,  ii,  p.  187.    Type. —  Vioerra  caudivolvula 

SCHBSBER. 

Foi  use  of  thb  name  in  place  of  Cercoleptes  (lUiger,  Prodr.  meth. 
mamm.,  p.  127,  1811)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi, 
p.  174,  June  9,  1897. 


*  Potoa  candivolvnlns  (Schreber) . 

1777.      Viverra   caudivolvula   Schrebeb,    Saugthiere,   iii,   p. 

458. 
1803.    Potos  caudivolvulus  E.  Geoffroy,  Catal.  des  mamra. 
du  mus.  national  d'  hist,  nat.,  p.  90. 
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1885.     Cercoleptes  caudivolvulus  True,  Proc.  U.  S.  nat.  mus., 

vn  (1884),  p.  608.     1885. 
Type  locality.  —  Surinam. 


Genus  NA8UA  Storr. 

1780.     Nasua  Stoer,  Prodr.   metb.   mamm.,  p.   35.    Type. — 
Viverra  tiasua  Linnaeus. 


*  Nasna  narica  (Linnaeus) . 

1766.     [  Viverra]  narica  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  64. 
1879.     Nasua  ?iarica  Allen,  Bull.  U.  S.  geol.  and  geogr.  stirv. 

terr.,  v,  p.  162. 
1885.    Nasiia  narica  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  608.     1885. 
Type  locality.  —  Tropical  America. 


Genus  PROCYON  Storr. 

1780.     Procyon  Storr,  Prodr.  meth.  mamm.,  p.  35.    Type.- 
Uraua  lotor  Linnaeus. 


*  Procyon  cancrivorns  (Cuvier) . 

1798.     Ursua  cancrivorus  Cuvier,  Tabl.   ^lem.  d'hist.  nat., 

p.  113. 
1819.     Procyon  cancrivorus  Desmarest,  Diet,   d'hbt.    nat., 

XXIX,  p.  93. 
1885.    Procyon  cancrivorus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884);  p.  608.     1885. 
Type  locality.  —  Cayenne,  French  Guiana. 

*  Procyon  lotor  (Linnaeus). 

1758.     [Crsus]  lotor  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  48. 
1819.     Procyon  lotor  Desmarest,  Diet,  d' hist,  nat.,  xxix, 
p.  91. 
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1885.     Procyoii  lotor  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  608.     1885.     (Part.) 
Type  locality.  — Eaatera  United  States. 

Procyon  lotor  eluciis  Bangs. 

1898.     Procyon  lotor  duciis  Bangs,  Proc.  Boston  soc.  nat.  hist., 

XXVIII,  p.  ^19.     March,  1898. 
Type  locality.  —  Oak  Lodge,  East  Peninsula,  opposite  Micco, 

Brevard  County,  Florida. 

Procyon  lotor  hemandezii  (VVagler). 

1831.     Procyon  hemandezii  Wagleb,  Isis,  xxiv,  p.  514. 
1890.     Procyo^i   lotor  hertiandezi  Allen,    Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  176.     December  10,  1890. 
Type  locality. —  Southern  Mexico. 

Procyon  lotor  insvlaris  Merriam. 

1898.    Procyon  lotor  insularis    Merriam,    Proc.   bioL   soc. 

Washington,  xii,  p.  17.    January  27,  1898. 
Type  locality.  —  Maria  Madre  Island^  Tres  Marias  Islands, 

State  of  Jalisco,  Mexico. 

Procyon  maynardi  Bangs. 

1898.  Procyon  maynardi  Bangs,  Proc.  biol.  soc.  Washington, 
xn,  p.  92.    April  80,  1898. 

Type  locauty.  —  New  Providence  Island,  Bahamas. 

Procyon  pallidns  Merriam. 

1900.  Procyon  pcUlidus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, xm,  p.  151.    June  13,  1900. 

Type  locaxity.  —  New  River,  (Tolorado  Desert,  San  Diego 
County,  California. 

Procyon  psora  Gray. 

1842.  Procyon  psora  Gray,  Ann.  and  mag.  nat.  hist.,  x,  p. 
261.    December,  1842. 

1899.  [Procyon]  psora  Merriam,  North  Amer.  fauna,  no.  16, 
p.  107.     October  28,  1899. 

Type  locality.  —  Sacramento,  Sacramento  County,  California. 

Procyon  psora  paciflca  Merriam. 

1899.  Procyon  psora  pacifica  Merriam,  North  Amer.  fauna, 
no.  16,  p.  107.     October  28,  1899. 
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Type  locality.  —  Lake  Kichelos,  Kittitas  County,  Washing- 
ton.    Altitude,  8000  feet. 


(venus  BABSARISCUB  Cones. 

1887.   BassariaciLS  Coues,  Science,  ix,  p.  516.     May  27,  1887. 
Type.  —  By  elimination,  Bassaris  astuta  Lichtenstein. 


*Bama]i80iui  astntns  (Lichtenstein). 

1831.    BcLsaaria  astuta  Lichtensteix,  Isis,  xxiv,  p.  513. 
1885.   Bassaris  astuta  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  608.     1885. 
1887.   Bassariscus  astutus  Coues,  Science,  ix,  p.  516.  .  May 

27,  1887. 
Type  locality.  —  Southern  Mexico. 

Bassariscus  astntns  flavns  Rhoads. 

1894.   Bdssarisciis  astutus  flavtcs   Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  1893,  p.  417.     January  30,  1894. 
Type  locality. —  Texas,  exact  locality  unknown. 

Bassariscus  astntns  oregonns  (Rhoads). 

1894.    Bassariscus  flao us  oreijonus  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  1893,  p.  416.  January  30,  1894. 
Type  locality. —  Grant's  Pass,  Josephine  County,  Oregon. 
According  to  Merriam  (Proc.  biol.  soc.  Washington,  xi,  pp.  186- 
187,  July  1,  1897)  this  should  stand  as  Bassariscus  raptor,  {Boa- 
saris  raptor  Baibd,  Mamm.  Mexican  boundary,  p.  19,  1859.  Type 
caught  in  the  city  of  Washington,  D.  C,  where  it  had  evidently 
escaped  from  captivity.) 

Bassariscus  saxicola  Merriam. 

1897.  Bassariscus  saxicola  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  185.     July  1,  1897. 

Type  locality. —  Espiritu  Santo  Island,  Lower  California, 
Mexico. 
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Genus  WAQNERIA  Jentink. 

1886.  Wagneria  Jentink,  Notes  from  the  Leyden  museum, 
Till,  p.  129.     Type.  —  Paradoxuma  anntdatua  Wagner. 

According  to  Merriam  (Science,  n.  s.,  vii,  p.  31,  January  7, 1898) 
the  name  Wagneria  is  preoccupied  and  the  genus  identical  with 
^nssariscus. 

*  Wagneria  annvlata  (Wagner). 

1841.   P\aradoxtiru8]   anmdatus  Wagner,  Schreber's   S&ug- 
thiere,  Suppl.,  ii,  p.  353. 

1885.  JBassaris  sumichrasti  Teue,  Proc.  U.  S.  nat.  mus.,  tii 
(1884),  p.  608.     1885. 

1886.  Wagneria  anntdata  Jentink,  Notes  from  the  Leyden 
museum,  viii,  p.  129. 

Type  locality. —  Unknown ;  probably  Central  America. 


GenuB  BASSARICYON  Allen. 

1876.   Bassaricyon  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p.  20. 
Type.  —  Bassaricyon  gahbii  Allen. 


*  Bassaricyon  gabbii  Allen. 

1876.   [Ba^saricyoti]  ^a^ftu  Allen,  Proc.  acad.  nat.  sci.  Phila., 

p.  23.     April  18,  1876. 
1885.    Bassaricyon  gahbii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality. —  Costa  Rica. 
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Family  URSIDAE. 

Genus  URSXTS  LinnaeuB.^ 

1758.    Ursus   Linnaeus,   Syst.    nat.,    x  ed.,  i,  p.  47.     Tyj>e.- 
Ursus  arctos  Linnaeus. 


Subgenus  Ubsus  Linnaeus. 

tJrsiui  middendorflB  Merriam. 

1896.    Ursus  middendorffi  Merriam,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  69.     April  13,  1896. 
Ttpb  locality.  —  Kadiak  Island,  Alaska. 

UrBWi  dalli  Merriam. 

1896.    Ursus  dalli  Mbrriam,  Proc.  biol.  soc.  Washington,  z, 

p.  71.     AprU  13,  1896. 
Ttpb  locality.  — Yakatat  Bay,  Alaska. 

Uniui  sitkansUi  Merriam. 

1896.    Ursiis  sitkensis  Mbbbiam,  Proc.  biol.  soc.  Washington, 

X,  p.  73.    April  18, 1896. 
Type  locality. —  Near  Sitka,  Alaska. 
Regarded  by  Lydekker  (Proc.  zool.  soc.  London,  1897,  p.  424) 
as  identical  with  U.  daUi, 


Subgenus  Danis  Gray. 

1825.   Danis  Gray,  Ann.  of  philos.,  n.  s.,  x,  p.  60.     Type. — 
Ursus /erox  Desmarest  :=  Ursus  horribilis  Ord. 


*  UrsuB  horribilis  Ord. 

1815.    Ursus  horribilis  Ord,  Guthrie's  geography,  2d  Amer. 
ed.,  II,  p.  291,  described  on  p.  299. 

1  American  speciea    revised  by  Merriam,  Proc.  biol.  soc.  Washington  x,  pp.  6&-83. 
April  13, 1896. 
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1885.    Ursus  horribilis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884) , 

p.  608.     1885.     (Part.) 
Type  locality. —  Montana. 

XTrsiis  horribilis  alascensis  ^Nlerriam. 

1896.    UrsKS   horribilis   alascensis   Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  74.     April  13,  1896. 
Type  locality. —  Norton  Sound,  Alaska. 

XTrsiis  horribilis  califomicns  Merriam. 

1896.    [Ursus  horribilis]   subspecies    calif oridcus    Merriam, 

Proc.  biol.  soc.  Washington,  x,  p.  76.     April  13,  1896. 
Typb  locality.  —  Monterey,  Monterey  County,  California. 

XTrsiis  horribilis  horriaens  Baird. 

1859.    Ursus  horribilis  var.  horriaeus  Baird,   Rep.  Mexican 

boundary  survey,  ii,  pt.  ii,  p.  24. 
1896.    Ursus  horribilis  horricmis  Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  75.     April  13,  1896. 
Type  locality.  —  Los  Nogales,  State  of  Sonora,  Mexico,  near 

border  of  Pima  County,  Arizona. 

*  Umis  riohsrdsoni  Swainson. 

1838.    Ursus  richardsoni  Swainson,  Anim.  in  menageries,  p. 

54. 
1885.    Ur9us  richardsoni  Trub,   Proc.   U.  S.  nat.  mus.,  vu 

(1884),  p.  608.     1885. 
Type   locality.  —  Shore   of    the   Arctic   Ocean,  Mackenzie, 

Canada. 


Subgenus  Euarctos  Gray. 

1864.   Euarctos  Gray,  Proc.  zool.  soc.  London,  p.  692.     Type.  — 
Ursus  americanus  Pallas. 


*  XTrsns  americanus  Pallas. 
«   1780.    Ursus  americajius  Pallas,   Spicilegia  zoologica,  fasc. 
XIV,  p.  5. 
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1885.    UraiM  americanus  True,  Proc.  U.   S.  nat.  mas.,  tii 

(1884),  p.  608.     1885. 
Type  locality.  —  Eastern  North  America. 

tJniiui  americanQii  somborgeri  Bangs. 

1898.    Ursiis    {Euarct08)     aniericanus    sortihorgeri     Bangs, 

Amer.  nat.,  xxxii,  p.  500.    July,  1898. 
Type  locality.  —  Okak,  Labrador. 

tJrsiui  luteoliui  Griffith. 

1821.    Uraus  luteolua  Griffith,  Carnivorous  animals,  p.  236. 
1893.    Ursus  luteoliis  Mebriam,  Proc.  biol.  soc.  Washington, 

VIII,  p.  147.     December  29,  1893. 
Type  locality.  —  Louisiana. 

Umiui  floridaniui  Merriam. 

1896.    Ursus  floridanus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  81.     April  13,  1896. 
Type  locality.  —  Key  3iscayne,  Dade  County,  Florida. 

TTnms  emmonsii  (Dall) . 

1895.  \^Ur8U8    americanus]    var.    emmonsii    Dall,    Science, 
n.  8.,  II,  p.  87.     July  26,  1895. 

1896.  Ursus  emmofisi  Merbiam,  Proc.  biol.  soc.  Washington, 
X,  p.  82.     April  13,  1896. 

1897.  Ursiis  glacilis  (sic)   Kells,  Canadian  natural  science 
news,  I,  p.  12.     April,  1897.     (Mt.  Saint  Elias,  Alaska.) 

Type  locality. —  Saint  Elias  Alps,  near  Yakutat  Bay,  Alaska. 


Genus  THALARCTOS  Gray. 

1825.    Thalarctos  Gray,  Ann.  of  philos.,  n.  s.,  x,  p.  62.     Type. 
—  Thalarctos  polaris  Gray  =  Ursus  nuiritimus  Phii^ps. 


*  Thalarctos  maritimiis  (Phipps) . 

1774.    Ursus   maritimus   Phipps,  Voyage  toward  N.  Pole,  p. 

185. 
1862.    Thalarctos  maritifnus  Gray,  Catal.  bones  mamm.  Brit. 

mus.,  p.  105. 
1885.    Thalassarctos  maritimus  True,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  608.     1885. 
Type  locality.  —  Spitzbergen. 
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Order  INSECTIVORA. 

Family  80RICIDAB. 
Subfamily  Soricinae. 


Genus  SOREZ  Linnaeus.^ 

1758.    Sorex  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  53.      Type. — 
Sorex  araneua  Linnaeus. 


Subgenus  Sorex  Linnaeus. 

*  Sorex  pemonatos  L  (Teoffroy. 

1827.    Sorex  persotmtus  I.  Geofproy,  M^m.  mus.  d'hist.  nat., 

Paris,  XV,  p.  122. 
1885.    Sorex  platyrhinns  and  Sorex  cooperi  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  606.     1885. 
Type  locality.  —  Eastern  United  States. 

Sorex  pemonatne  haydeni  (Baird). 

1857.    Sorex  hai/deni  Baird,  Maram.  N.  Amer.,  p.  29. 

1896.  Sorex  persofiatus  haydeni  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  vin,  p.  257.     November  25,  1896. 

Type  locality.  —  Fort  Union,  now  Buford,  Military  Reserva- 
tion, North  Dakota. 

Sorex  personatna  leaueiirii  (Duvemoy). 

1842.  Amphisorex  lesiieurit  Duvernoy,  Mag.  de  zool.,  2d 
ser.,  mamm.,  p.  33.    November,  1842. 

^  Reylaed  by  Merriam,  North  Amer.  fauna,  no.  11,  pp.  67-98.    December  31, 1895. 
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1895.   [Sorex  personatus]    leaueuri  Merriam,   North   Amer. 

fauna,  no.  10,  p.  61.     December  31,  1895. 
Ty^e  localitv.  —  Wabash  River,  Indiana. 

Sorex  personatas  miscix  Bangs. 

1899.  jSorex  2>^^sonHtii8  miscix  Bangs,  Proc.  New  England 
zool.  club,  I,  p.  15.     February  28,  1899. 

Type  locality.  —  Black  Bay,  Strait  of  Belle  Isle,  Labrador. 

Sorez  personatas  arcticiui  Merriam. 

1900.  Sorex  per 8(mat us  arcticus  Meeeiam,  Proc.  Washington 
acad.  sci.,  ii,  p.  17.     March  14,  1900. 

Type  loc  ality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

.  Sorex  personatna  atreatori  Merriam. 

1895.  Sorex  personatus  streatori  Mbbriam,  North  Amer. 
fauna,  no.  10,  p.  62.     December  31,  1895. 

Type  locality.  —  Yakutat,  Alaska. 

Sorax  macmma  Batchelder.* 

1896.  Sorex  macrurus  Batchbldbb,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  188.    December  8,  1896. 

Ttfb  locality.  — Beede's  (sometimes  called  Keene  Heights), 
Essex  County,  New  York. 

Sorax  riehardaonii  Baohman. 

1837.  Sorex  richardsonii  Bachman,  Joum.  acad.  nat  sci. 
Phila.,  VII,  pt  n,  p.  388. 

1895.  Sorex  richardsoni  Millbb,  North  Amer.  fauna,  no. 
10,  p.  48.    December  81,  1895. 

Type  locality.  —  Unknown;  probably  plains  of  Saskatche- 
wan, Canada. 

Sorex  tnndranaia  Merriam. 

1900.    Sorex  tundrensis  Meeeiam,  Proc.  Washington   acad. 

sci.,  II,  p.  16.     March  14,  1900. 
Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

^  Sorex  aphagnicola  Coues. 

1877.    Sorex  sphagnicola  Coues,  Bull.  U.  S.  geol.  and  geogr. 

surv.  terr.,  in,  p.  650.     May  15,  1877. 
1885.    Sorex  sphagnicola  True,   Proc.  U.  S.  nat.  mus.,  vu 
(1884),  p.  606.     1885. 
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Type  locality.  —  Vicinity  of  Fort  Liard,  northwestern  Brit- 
ish Colombia,  Canada. 

*  Sorex  huneiifl  Miller. 

1885.     Sorex  forsteri  True,  Proc.  U.  S.  nat  mus.,  vn  (1884), 

p.  606.     1885. 
1895.     Sorex  fumeus  Miller,  North  Amer.  fauna,  no.  10,  p. 

50.     December  31,  1895. 
Type  locality.  —  Peterboro,  Madison  County,  New  York. 

Sorex  ▼agrans  Baird. 

1857.     Sorex  vagrans  Baird,  Mamm.  N.  Amer.,  p.  15. 

1891.     S^orex]  vagratis  Merriam,  North  Amer.  fauna,  no.  5, 

p.  34.     July  30, 1891. 
Type  locality.  —  Shoalwater  Bay,  Washington. 

Sorex  vagrans  dobsoni  (Merriam). 

1891.     Sorex  dobsoni  Merriam,  North  Amer.  fauna,  no.  5,  p. 

33.     July  30,  1891. 
1895.     Sorex  vagratis  dobsoni  Merriam,  North  Amer.  fauna, 

no.  10,  p.  68.     December  31,  1895. 
Type  locality.  —  Saw  Tooth  or  Alturas  Lake,  east  base  of 

Saw   Tooth   Mountains,   central    Idaho.      Altitude,    about 

7200  feet. 

Sorex  vagrana  monticola  (Merriam). 

1890.     Sorex  7no7iticolus  Merriam,  North  Amer.  fauna,  no.  3, 

p.  43.     September  11,  1890. 
1895.     Sorex  varans  monticola  Merriam,  North  Amer.  fauna, 

no.  10,  p.  69.    December  31,  1895. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona.     Altitude,  11,500  feet. 

Sorex  setosiia  £lliot. 

1899.     Sorex  setosus  Elliot,    Field  Columbian  mus.,  publi- 
cation 32,  zool.  ser.,  i,  p.  274.     March,  1899. 
Type  locality.  —  Happy  Lake,  Olympic  Mountains,  Clallam 
County,  Washington. 

Sorex  amoenus  Merriam. 

1895.     Sorex  amoenus  Merriam,  North  Amer.  fauna,  no.  10, 
p.  69.     December  31,  1895. 
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Type  locality.  —  Mammoth  Pass,  head  of  Owen's  River,  east 
slope  of  the  Sierra  Nevada  Mountains,  California.  Altitude, 
about  10,000  feet. 

Sorex  vancouverensis  Merriam. 

1895.  Sorex  Vancouver en^is  Merriam,  North  Amer.  fauna, 
no.  10,  p.  70.     December  31,  1895. 

Type  locality. —  Goldstream,  Vancouver  Island,  British  Co- 
lumbia, Canada. 

Sorez  orixabae  Merriam. 

1895.    Sorex  orizabae  Merriam,  North  Amer.  fauna,  no.  10,  p. 

71.  December  31,  1896. 

Type  locality.  —  Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  9500  feet. 

Sorez  nevadensis  Merriam. 

1895.    Sorex  nevademis  Merriam,  North  Amer.  fauna,  no.  10, 

p.  71.     December  81,  1895. 
Type  locality.  —  Reese  River,  Lander  County,  Nevada. 

Sorex  obscoruB  Memam. 

1895.   Sorex  obsc urns  Merriam,  North  Amer.  fauna,  no.  10,  p. 

72.  December  31,  1895. 

Type  locality.  —  Timber  Creek,  Salmon  River  Mountains, 
Idaho.     Altitude,  8200  feet. 

Sorex  obBCums  longicauda  Merriam. 

1895.    Sorex    obacurua    longicauda    Merriam,    North   Amer. 

tauna,  no.  10,  p.  74.     December  31,  1895. 
Type  locality.  —  Wrangel,  Alaska. 
Regarded  by  Merriam  (Proc.  Washington  acad.  sci.,  ii,  p.  16, 
March  14,  1900)  as  a  distinct  species. 

Sorex  obBCoruB  ventralis  Merriam. 

1895.    Sorex  obscurtis  ventralis  Merriam,  North  Amer.  fauna, 

no.  10,  p.  75.     December  31,  1895. 
Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 

Altitude,  10,000  feet. 

Sorex  glacialis  Merriam. 

1900.  Sorex  fjlacialis  Merriam,  Proc.  Washington  acad.  sci., 
II,  p.  16.     March  14,  1900. 
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Type  locality.  —  Point  Gustavus,  on  east  side  of  entrance  to 
Glacier  Bay,  Alaska. 

Sorez  alascensis  (Merriam). 

1895.    Sorex  obscurus  alascensis  Merbiam,  North  Amer.  fauna, 

no.  10,  p.  76.     December  31,  1895. 
1900.    S[^orex'\  alascensis  Merriam,  Proc.  Washington  acad. 

Bci.,  II,  p.  18.     March  14,  1900. 
Type  locality. —  Yakutat  Bay,  Alaska. 

Sorez  alascensis  shnmaginensis  Merriam. 

1900.    Sorex  aUtscevsis  shwnafjinensis  Merriam,  Proc.  Wash- 
ington acad.  sci.,  ii,  p.  18.     March  14,  1900. 
Type  locality.  —  Popof  Island,  8humagin  Islands,  Alaska. 

Sorez  salvini  Merriam. 

1897.    Sorex  salvini  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  229.     July  15,  1897. 
Type  locality. —  Calel,  Totonicapan,   Guatemala.     Altitude, 

10,200  feet. 

Sorez  oreopolns  Merriam. 

1892.   Sorex  oreopolns  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  173.     September  29,  1892. 
Type  locality.  —  North  slope  of  Sierra  Nevada  of  Colima, 

State  of  Jalisco,  Mexico.     Altitude,  10,000  feet. 

Sorez  bairdi  Merriam. 

1895.    Sorex  bairdi  Merriam,  North  Amer.  fauna,  no.  10,  p. 

77.     December  31,  1895. 
Type  locality. —  Astoria,  mouth  of  the  Columbia  River,  Clat- 
sop County,  Oregon. 

*  Sorez  trowbridgii  Baird. 

1857.    Sorex  trowbridgii  Baibd,  Mamm.  N.  Amer.,  p.  13. 
1885.    Sorex  trowbridgei  True,   Proc.   U.   S.  nat.  mus.,  vii 

(1884),  p.  606.     1885. 
Type   locality. —  Astoria,   mouth   of    the    Columbia  River, 
Clatsop  County,  Oregon. 

Sorez  montereyensis  Merriam. 

1895.    Sorex  montereyensis  Merriam,  North  Amer.  fauna,  no. 

10,  p.  79.     December  31,  1895. 
Type  locality. —  Monterey,  Monterey  County,  California. 
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Sorez  omatns  Meniam. 

1895.    Sorex  omatua  Mbrriam,  North  Amer.  fauna,  no.  10,  p. 

79.    December  81,  1895. 
Type  locality. —  Head  of  San  Emigdio  Canyon,  Mount  Pifios, 
Monterey  County,  California. 

Sorex  califomiciui  Merriam. 

1895.  Sorex  cali/omicus  Merbiam,  North  Amer.  fauna,  no. 
10,  p.  80.     December  31,  1895. 

Type  locality. —  Walnut  Creek,  Contra  Costa  County,  Cali- 
fornia. 

Sorex  shasteimis  Merriam. 

1899.   Sorex  shastetisis  Merriam,  North  Amer.  fauna,  no.  16, 

p.  87.     October  28,  1899. 
Type    locality. —  Wagon    Camp,  Mount    Shasta,   Siskiyou 

County,  California.    Altitude,  5700  feet. 

Sorex  teneUas  Merriam. 

1895.    Sorex  tefieUus  Merriam,  North  Amer.  fauna,  no.  10,  p. 

81.    December  31,  1895. 
Type  locality.  —  Summit  of  Alabama  Hills,  near  Lone  Pine, 

Owens  Valley,  Inyo  County,  California. 

Sorex  tenellmi  naniui  Merriam. 

1895.    Sorex  teneUus  tianus  Merriam,  North  Amer.  fauna,  no.. 

10,  p.  81.     December  31,  1895. 
Type  locality.  —  Estes  Park,  Larimer  County,  Colorado. 

Sorex  macrodon  Merriam. 

1895.    Sorex  nuicrodon  Merriam,  North  Amer,  fauna,  no.  10, 

p.  82.     December  31,  1895. 
Type  locality. —  Orizaba,  State  of  Vera  Cruz,  Mexico.     Alti- 
tude, 4200  feet. 

*  Sorex  veraepacis  Alston. 

1877.    Sorex  verue-jxicis  Alston,  Proc.  zool.  soc.  London,  p. 

445. 
1885.    Sorex   veraepacis   True,   Proc.    U.   S.   nat.  mus.,  vii 

(1884),  p.  606.     18S5. 
Type  locality.  —  Coban,  Guatemala. 
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Sorex  satiBsnrei  Merriam. 

1892.    Sor&c  aaussurei  Mbrriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  173.     September  29,  1892. 
Typb  locality. —  North  slope  of  Sierra  Nevada  of  Colima, 
State  of  Jalisco,  Mexico.     Altitude,  8000  feet. 

Sorex  sausatirei  mutabilis  Merriam. 

1898.    Sorex  saussurei  mutabilis  Merriam,   Science,  n.    s., 

vm,  p.  782.    December  2,  18§8. 
Type  locality. —  Reyes,  State  of  Oaxaca,  Mexico.     Altitude, 
10,200  feet. 

Sorex  sclateri  Merriam. 

1897.    Sorex  sclateri  Merriam,    Proc.  biol.  soc.  Washington, 

XI,  p.  228.     July  15,  1897. 
Type  locality. —  Tumbala,  State  of  Chiapas,  Mexico.    Alti- 
tude, 5000  feet. 

Sorex  godmani  Merriam. 

1897.    Sorex  godmatii  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  22d.     July  15,  1897. 
Type  locality. —  Volcano  Santa  Maria,  Quezaltenango,  Guate- 
mala.   Altitude,  9000  feet. 

Sorex  stizodon  Merriam. 

1895.    Sorex  stizodon  Merriam,  North  Amer.  fauna,  no.  10,  p. 

98.     December  31,  1895. 
Type  locality.  —  San  Cristobal,  State  of  Chiapas,  Mexico. 

Sorex  longiroetrie  Bachman. 

1837.  Sorex  longirostris  Bachman,  Joum.  acad.  nat.  sci. 
Phila.,  vii,  pt.  II,  p.  370. 

1895.  Sorex  longirostris  Miller,  North  Amer.  fauna,  no.  10, 
•p.  52.     December  31,  1895. 

Type  locality. —  Swamps  of  the  Santee  River,  South  Caro- 
lina. 

Sorex  fisheri  Merriam. 

1895.    Sorex  fisheri  Merriam,  North  Amer.  fauna,  no.  10,  p. 

86.     December  31,  1895. 
Type  locality. —  Lake  Drummond,  Dismal  Swamp,  Norfolk 

County,  Virginia. 
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*  Sorex  paciflciui  Coues. 

1877.    iSorex  pacific  us  Coubs,  Bull.  U.  S.  geol.  and  geogr.  surv. 

terr.,  in,  p.  650.     May  15,  1877. 
1885.    Sorex  pacificus  True,  Proc.  U.  8.  nat.  mus.,  vii  (1884) 

p.  606.     1885.* 
Type  locality.  —  Fort   Umpqua,  mouth  of   Urapqua  River, 

Douglas  County,  Oregon. 

Sorex  pribilofensis  Merriam. 

1895.    Sorex  pribilofemls  Merriam,  North  Amer.  fauna,  no. 

10,  p.  87.     December  31,  1895. 
Type   locality. —  St.    Paul   Island,  Pribilof   Islands,  Bering 

Sea. 

Sorex  merriami  Dobson. 

1890.    Sorex  merriami  Dobson,    Monogr.  insectivora,  pt.   iii, 

fasc.  I,  pi.  XXIII,  fig.  6.     May,  1890. 
Type  locality.  —  Little  Bighorn  River,  about  a  mile  and  a 
half  above  Fort  Custer,  Crow  Indian  Reservation,  Montana. 
The  possibility  that  this  is  an  Asiatic  shrew  is  suggested  by  Mer- 
riam (North  Amer.  fauna,  no.  10,  p.  89,  December  31,  1895). 


Subgenus  Microsorex  Coues. 

1877.    Microsorex   Coues,  Bull.  U.  S.  geol.    and    geogr.    surv. 
terr^  iii,  p.  646.     May  15,  1897.     Tyi)e. —  Sorex  hoyi  Baird. 


*  Sorex  iLOji  Baird. 

1857.    Sorex  hoyi  Baird,  Mamm.  N.  Amer.,  p.  32. 

1885.    Sorex  hoyi  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

606.     1885. 
Type  locality. —  Racine,  Racine  County,  Wisconsin. 


Subgenus  Neosorex  Baird. 

1857.   Neosorex  Baird,  Mamm.  N.  Amer.,  p.  11.     Type.  —  Neo- 
sorex navigator  Baird. 
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*  Sorez  palustris  Richardson. 

1828.    Sorex  palustris  Richardson,  Zool.  journ.,  iii,  p.  517. 
1885.   Neo8orex  palustris  True,  Proc.   U.  S.  nat.  mus.,  vii 

(1884),  p.  606.     1885. 
Type   locality.  —  Marshy  places  from  Hudson  Bay  to   the 

Rocky  Mountains. 

*  Sorez  navigator  (Baird) . 

1857.    XeosortfX  navifjatftr  Baird,  Mamm.  N.  Amer.,  p.  11. 
1885.    Neosortx  navigator  True,  Proc.  U.  S.  nat.  mus.,   vii 

(1884),  p.  606.     1885. 
1900.    \^Sorex\  namtjHtor  Merriam,  Proc.   Washington   acad. 

sci.,  II,  p.  18.     March  14,  1900. 
Type  locality. —  Unknown;   probabjy  northern   Idaho   (see 
•        Merriam,  North  Amer.  fauna,  no.  10,  j).  92,  December  31, 

1895). 

Sorex  navigator  alaskanus  Merriam. 

1900.    iSorex  navujntor  aluskanus  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  18.     March  14,  1900. 
Type  locality.  —  Point  Gustavus,  on  east  side  of  entrance  to 
Glacier  Bay,  Alaska. 

Sorex  albibarbis  (Cope). 

1862.    Neosorex  albibarbis  Cope,  Proc.  acad.  nat.  sci.  Phila.,  p. 

188. 
1892.    Sorex  (dbibarbis  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  25.     April  18,  1892. 
Type  locality.  —  Profile  Lake,  Franconia  Mountains,  Grafton 

County,  New  Hami)8hire. 

Sorex  hydrodromns  Dobson. 

1889.    Sorex  hydrodromus  Dobsox,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  iv,  p.  373.     November,  1889. 
Type  locality.  —  Unalaska  Island,  Alaska. 


Subgenus  Atophyrax  Merriam. 

1 884.    Atophyrax  Merriam,  Trans.  Linn.  soc.  New  York,  ii,  p. 
217.     August,  1884.     Type.  —  Atophyrax  be?idirii  MerriSLm, 


Digitized  by 


Google 


244    PROCEEDINGS:  BOSTON  SOCIETY  NATURAL  HISTORY. 

*  Sorex  bendirii  (Merriam). 

1884.   Atophyrax  bendirii  Mebbiam,  Trans.  Linn.  soc.  New 

York,  II,  p.  217.     August,  1884. 
1886.   Atophyrax  bendirei  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  606.     1885. 
1890.    Sorex  bendirii  Dobson,  Monogr.  inseotivora,  pt   ni, 

fasc.  I,  pi.  xxiii,  ^g.  17.    May,  1890. 
Type  locality.  —  Near  Williamson  River,  18  miles  southeast 

of  Fort  Klamath,  Klamath  County,  Oregon. 

Sorez  bondirii  palmeri  Merriam. 

1895.    Sorex  bendirii  palmeri  Merriam,  North  Amer.  fauna, 

no.  10,  p.  97.    December  31,  1895. 
Type  locality. — Astoria,  Clatsop  County,  Oregon. 

Sorex  bendirii  albiventer  Merriam. 

1 895.    Sorex  bendirii  albiventer  Merriam,  North  Amer.  fauna, 

no.  10,  p.  97.     December  31,  1895. 
Type  locality.  —  Lake  Cushman,  Olympic  Mountains,  Mason 
County,  Washington. 


Genus  NOTIOSOREX  Coues.^ 

1877.  Notiosorex  Coues,  Bull.  U.'S.  geol.  and  geogr.  surv.  terr.. 
Ill,  p.  646.  May  i5,  1877.  Type. —  Sorex  {Notioaorex)  crawfordi 
CouES. 


*  NotiOBOrex  crawfordi  (Coues) . 

1877.    Sorex  {Notiosorex)  crawfordi  Coues,  Bull.  U.  S.  geol. 

and  geogr.  surv.  terr.,  iii,  p.  651.     May  15,  1877. 
1885.    Sorex   cratufordi  True,    Proc.    XJ.    S.  nat.   mus.,   vii 

(1884),  p.  606.     1885. 
1895.   Notiosorex  crairfordi  Merriam,  North  Amer.   fauna, 

no.  10,  p.  82.     December  31,  1895. 
Type  locality.  —  Near  old  Fort  Bliss,  about  two  miles  above 

El  Paso,  El  Paso  County,  Texas. 

1  Revieed  by  Merriam,  North  Amer.  fauna,  no.  10,  pp.  31-34.    December  31, 1896. 
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If otiosorez  orawf ordi  evotis  (Coaes) . 

1877.    Sorex    (Nbtiosorex)   evotis  Coues,   Bull.  *U.  S.   geol. 

and  geogr.  surv.  terr.,  in,  p.  662.     May  15,  1877. 
1895.   Notiosorex  craw/ordi  evotia   Mbrriam,  North  Amer. 

fauna,  no.  10,  p.  34.     December  31,  1895. 
Type  locautt.  —  Mazatlan,  State  of  Sinaloa,  Mexico. 

Notiosorez  gigas  Merriam. 

1897.   Nbtiosorex  gigas  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  227.    July  15,  1897. 
Type  locality. —  Mountains  at  Milpillas,  near  San  Sebastian, 
State  of  Jalisco,  Mexico. 


Genus  BLARINA  6ray.^ 

1838.   Blarina  Gray,  Proc.  zool.   soc.    London,  1837,  p.  124. 
Type.  —  Sorex  talpoides  Gapper=  Sorex  brevicauda  Say. 


Subgenus  Blarina  Gray. 

*  Blarina  brevioanda  (Say). 

1823.  Sorex  brevicaudns  Say,  Long's  exped.  Rocky  Mts., 
I,  p.  164. 

1857.   Blarina  brevicauda  Baird,  Mamm.  N.  Amer.,  p.  42. 

1885.  Blarina  brevicauda  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  606.    1885. 

Type  locality.  —  West  bank  of  Missouri  River,  near  Blair, 
formerly  Engineer  Cantonment,  Washington  County,  Ne- 
braska. 

Blarina  bravioanda  oarolinenais  (Bachman) . 

1837.  Sorex  carolinensis  Bachman,  Journ.  acad.  nat.  sci. 
Phila.,  VII,  pt.  II,  p.  366. 

Rerifed  by  Merriam,  North  Amer.  fauna,  no.  10,  pp.  7-31.    December  31, 18d5. 
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1896.   Blarina    brevicauda    carolinenais    Mkbriam,    North 

Amer.  fauna,  no.  10,  p.  13.     December  31,  1896. 
Type  locality.  —  Eastern  South  Carolina. 

Blarina  breyicanda  peninsnlae  (Merriam) . 

1896.  Blarina  carolifisfisis penhisulae  Merbiam,  North  Amer. 
fauna,  no.  10,  p.  14.     December  31,  1896. 

1897.  [^Blarina  brevicauda']  penvisula^e  Tbouessabt,  Catal. 
mamm.,  pt.  i,  p.  188. 

Type  locality.  —  Miami  River,  Dade  County,  Florida. 

Blarina  brevicanda  hulophaga  Elliot. 

1899.  Blarina  brevicauda  hulophaga  Elliot,  Field  Colum- 
bian mus.,  publication  38,  zool.  ser.,  i,  p.  287.     May  24, 1899. 

Type  locality.  —  Dougherty,  Washita  River,  Chicksaw 
Nation,  Indian  Territory. 

Blarina  telmalestes  ]Merriam. 

1895.    Blarin((  tehaalestes  Merbiam,  North  Amer.  fauna,  no. 

10,  p.  15.     December  31,  1895. 
Type  locality.  —  Lake  Drummond,  Dismal  Swamp,  Norfolk 

County,  Virginia. 

Blarina  costaricensis  Allen. 

1891.    Blarina  costaricensis  Allex,  Bull.   Amer.   mus.   nat. 

hist..  Ill,  p.  205.     April  17,  1891. 
Type  locality.  —  La  Carpintera,  Costa  Rica,  or  upper  Miss- 
issippi Valley  (see  Merriam,  North  Amer.  fauna,  no.  10,  p. 
12,  December  31,  1895). 
Regarded  by  Merriam   (North  Amer.  fauna,  no.  10,  p.  10,  De- 
cember 31,  1895)  as  identical  with  B,  brevicauda,  but  this  deter- 
mination is  questioned  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  ix,  p. 
34,  March  11,  1897). 


Subgenus  Cbyptotis  Pomel. 

1848.  Cryptotis  Pomel,  Archiv.  sci.  phys.  et  nat.  Geneve,  4th 
ser.,  IX,  p.  249.  November,  1848.  Type. — Sorex  cinereua  Bach- 
man  =  Sorex  parvus  Say. 
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*Blarina  parva  (Say). 

182a.  Sorex  parvus  Say,  Long's  exped.  Rocky  Mte.,  i,  p. 
163. 

1885.  Blarina  dnerea  and  Sorex  parvus  Tbub,  Proc.  U.  S. 
nat.  mug.,  vii  (1884),  p.  606.     1885. 

1895.  JBlaritm  parva  Merriam,  North  Amer.  fauna,  no.  10, 
p.  17.     December  31,  1895. 

Type  locality.  —  West  bank  of  Missouri  River,  near  Blair, 
formerly  Engineer  Cantonment,  Washington  County,  Ne- 
braska. 

Blarina  floridana  Merriam. 

1895.    Blarina  floridana  Merriam,  North  Amer.  fauna,  no. 

10,  p.  19.     December  31,  1895. 
Type   locality.  —  Chester   Shoal,  11    miles   north   of  Cape 
Canaveral,  Brevard  County,  Florida. 

Blarina  berlandieri  Baird. 

1857.    Blarina  berlandieri  Baird,  Maram.  N.  Amer.,  p.  53. 
1895.    Blarina  berlandieri  Merriam,  North  Amer.  fauna,  no. 

10,  p.  20.     December  31,  1895. 
Type  locality.  —  Matamoras,  State  of  Tamaulipas,  Mexico. 

Blarina  tropicalis  Merriam. 

1895.    Blarina  tropicalis  Merriam,  North  Amer.  fauna,  no. 

10,  p.  21.     December  31,  1895. 
Type  locality.  —  Coban,  Guatemala.     Altitude,  about  4400 

feet. 

Blarina  orophila  Allen. 

1895.    Blarimi    (Soriciscus)    orophila   Allen,   Bull.   Amer. 

mus.  nat.  hist.,  vii,  p.  340.     November  8,  1895. 
Type  locality.  —  Volcano  of  Irazi^,  Costa  Rica. 

Blarina  soricina  Merriam. 

1895.    Blarina  soricifui  Merriam,  North   Amer.   fauna,   no. 

10,  p.  22.    December  31,  1895. 
Type  locality.  —  Tlalpam,  ten   miles  south   of  the   city  of 

Mexico,  Mexico.     Altitude,  7600  feet. 

Blarina  obsonra  Merriam. 

1895.  Blarina  obscura  Merriam,  North  Amer.  fauna,  no.  10, 
p.  23.     December  31, 1895. 
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Typb    locality.  —  Tulancingo,    State    of    Hidalgo,  Mexico. 
Altitude,  8500  feet. 

*  Blarina  mexioana  Coues. 

1877.   Blarina    {Soricxscus)    mexicana   Coues,  Bull.    U.    S. 

geol.  and  geogr.  surv.  terr.,  in,  p.  652.     May  15,  1877. 
1885.   Blarina  mextcana  Tbue,  Proc.   U.  S.  nat.   mus.,  vii 

(1884),  p.  606.     1885. 
Typb  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Blarina  mexioana  peregrina  Merriam. 

1895.    JBlaritia  mexicana  peregrina  Mebbiam,  North   Amer. 

fauna,  no.  10,  p.  24.     December  81,  1895. 
Type  locality.  —  Mountains  15  miles  west  of  Oaxaca,  State 

of  Oaxaca,  Mexico.     Altitude,  9500  feet. 

Blarina  mexioana  goldmani  Merriam. 

1895.   Blarina  niexicana  goldmani  Merriam,  North  Amer. 

fauna,  no.  10,  p.  25.     December  31,  1895. 
Type    locality.  —  Mountains    near    Chilpancingo,    State   of 
Guerrero,  Mexico.     Altitude,  10,000  feet. 

Blarina  mexicana  machetes  Merriam. 

1895.    Blarina  mexicana   machetes   Merriam,  North    Amer. 

fauna,  no.  10,  p.  26.     December  31,  1895. 
Type  locality. —  Mountains  near  Ozolotepec,  State  of  Oaxaca, 

Mexico.     Altitude,  10,000  feet. 

Blarina  nelsoni  Merriam. 

1895.    Blarina  ytelsoni  Merriam,  North  Amer.  fauna,  no.  10, 

p.  26.     December  31,  1895. 
Type  locality. — Volcano  of  Tuxtla,  State  of   Vera  Cruz, 

Mexico.     Altitude,  4800  feet. 

Blarina  nigrescens  Allen. 

1895.    Blarina  (Soriciscus)   nigrescens    Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vii,  p.  339.     November  8, 1895. 
Type  locality.  —  San  Isidro  (San  Jos^) ,  Costa  Rica. 

Blarina  alticola  Merriam. 

1895.    Blarina  alticola  Merriam,  North  Amer.  fauna,  no.  10, 

p.  27.     December  31,  1895. 
Type    locality.  —  Mount    Popocatepetl,   State    of    Mexioo, 

Mexico.     Altitude,  11,500  feet. 
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Blarina  fossor  Meniam. 

1896.   Blarina  fossor  M&bbiam,  North  Amer.  fauna,  no.  10, 

p.  28.    December  31,  1896. 
Type  locality.  —  Mount    Zempoaltepec,   State  of    Oaxaca, 

Mexico.     Altitude,  10,600  feet. 

Blarina  magna  Meniam. 

1896.   Blarina  magna  Merbiam,  North  Amer.  fauna,  no.  10, 

p.  28.     December  31,  1896. 
Type    locality.  —  Totontepec,    State    of    Oaxaca,    Mexico. 
Altitude,  6800  feet. 


Family  TALPIDAE. 
Subfamily  Talpinae. 

Genus  SCALOPS  IlUger.' 

1811.    Scalops  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  126. 
Type.  —  Sorex  aquaticus  Linnaeus. 


*  Scalops  aquaticoB  (Linnaeus). 

1758.   [Sorex]  aqiaUicus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  53. 
1825.    Scalops  aquaticus  F.  Cuvieb,  Dents  des  mamm.,  p.  251. 

1885.  Scalops   aqtuiticus   aquaticus   True,  Proc.  XJ.  S.  nat. 
mu8.,  vii  (1884),  p.  606.     1885. 

Type  locality.  —  Eastern  United  States. 

^Soalops  aqnatiouB  machrinoB  (Rafinesque). 

1832.    Talpa  machrina  Rafinesque,  Atlantic  journal,  i,  p.  61. 

1886.  Scalops  aquaticus  argentatus  True,  Proc.  XJ.  S.  nat. 
mu8.,  vn  (1884),  p.  606.     1885. 

t  Revised  by  True,  Proc.  U.  8.  nmt.  mus..  xix,  pp.  19-47.    December  21, 1896. 
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1896.    Scalops  aqtiaticus  machrinus  True,  Proc.  U.  S.  nat. 

mus.,  XIX,  p.  20.     December  21,  1896. 
Type   locality.  —  Xear   Lexington,   Fayette   County,    Ken- 
tucky. 
Regarded  by  Elliot  (Field  Columbian  mus.,  publication  37,  zool. 
ser.,  I,  p.  280,  May  9,  1899)  as  a  distinct  species. 

Soalops  aquaticuB  intermedins  (Flliot) . 

1899.    Scalops  machrinus  intermedins  Elliot,  Field  Colum- 
bian mus.,  publication  87,  zool.  ser.,  i,  p.  280.     May  9,  1899. 
Type  locality.  —  Alva,  Woods  County,   Oklahoma  Territory. 

Scalops  aquaticns  aerens  (Bangs). 

1896.    Sc(dops  textnms  aerens  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  188.     December  28,  1896. 
Type  locality.  —  Stilwell,  Boston   Mountains,  Indian  Terri- 
toiy. 

Scalops  aquations  anstralis  Chapman. 

1893.    Sc<dops   aquatictts   <tustraUs    Chapman,    Bull.    Amer. 

mus.  nat.  hist.,  v,  p.  389.     December  22,  1893. 
Type  locality.  —  Gainesville,  Alachua  County,  Florida. 

Soalops  aqnations  texanns  (Allen). 

1891.    Scalops  arfjentatus   texanus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  iii,  p.  221.     April  29,  1891. 
1896.    Scalops  aquaticns  texanns  True,  Proc.  U.  S.  nat.  mus., 

XIX,  p.  21.     December  21,  1896. 
Type  locality.  —  Texas ;  "  given  by  Dr.  J.  A.  Allen  as  Presidio 

County,  Texas,  but  believed  to  be  Aransas  County  "  (see  True, 

Proc.  U.  S.  nat.  mus.,  xix,  p.  22,  December  21,  1896). 

Soalops  anastasae  Bangs. 

1898.    Scalops  anustasae  Bangs,  Proc.  Boston  soc.  nat.  hist., 

xxvm,  p.  212.     March,  1898. 
Type  locality.  —  Point    liomo,  Anastasia  Island,  St.  John 

County,  Florida. 
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Genus  SCAPANUS  Pomel.^ 

1848.    Scapanus  Pomel,  Archiv.  sci.  phys.  nat.  Geneve,  4th  ser. 
IX,  p.  247.     Type.  —  By  elimination,  tScalops  towfisendii  Bachm an. 


*  ScapanuB  townsendii  (Bachman). 

1839.    SccUops  townsendii    Bachmax,   Journ.   acad.  nat.  sci., 

PhiJa.,  VIII,  pt.  I,  p.  58. 
1848.    Scapanus  towlrilsendU  Pomel,  Archiv.  sci.  phys.   nat. 

Geneve,  4th  ser.,  ix,  p.  247. 
1885.    Scapanus  totensendii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type    locality. — Vicinity    of    Vancouver,    Clarke    County, 

Washington  (see  True,  Proc.  U.  S.  nat.  mus.,  xix,  p.  63, 

December  21,  1896). 

ScapanoB  orariUB  True. 

1896.  Scapanus  orarius  True,  Proc.  U.  S.  nat.  mus.,  xix,  p. 
52.     December  21,  1896. 

Type  locality.  —  Shoalwater  Bay,  Pacific  County,  Washing- 
ton. 

ScapanoB  calif omicoB  (Ayres). 

1855.  Scalops  culifornicus  Ayres,  Proc.  California  acad.  nat. 
sci.,  I,  p.  54. 

1896.  Scapanus  calif ornicus  True,  Proc.  U.  S.  nat.  mus.,  xix, 
p.  52.     December  21,  1896. 

Type  locality.  —  San  Francisco,  California. 

Scapa^iiB  califomicuB  minoBciiliiB  Bangs. 

1899.    Scapanus  califomicus  minusculus   Bangs,  Proc.  New 

England  zool.  club,  i,  p.  70.     July  31,  1900. 
Type  locality.  — Fyffe,  El  Dorado  County,  California. 

ScapanoB  alpinnB  Merriam. 

1897.  Scapatius  alpinus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  102.     April  26,  1897. 

Type  locality.  —  Crater  Lake,  Mount  Mazama,  Klamath 
County,  Oregon.      Altitude,  7000  feet. 

1  Rerised  by  True,  Proc.  U.  8.  nat.  mus.,  xix,  pp.  47-67.    December  21, 1806. 
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ScapanoB  tmei  Merriam. 

1897.    Scapanus  truei  Mebbiam,  Proc.  biol.  soc.  Washington, 

XI,  p.  102.     April  26,  1897. 
Type  locality.  —  Lake  City,  Modoc  County,  California. 

ScapanuB  anthonyi  Allen. 

1893.    Scapantis  anthonyi  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  200.     August  18,  1893. 
Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  7000  feet. 


Genus  PARASCALOPS  True.' 

1894.  Parascalops  Teue,  Diagnoses  of  new  North  American 
mammals,  p.  2.  April  26,  1894.  (Reprint:  Proc.  U.  S.  nat.  mus., 
xvn,  p.  242.  November  15,  1894.)  Type. —  Scalops  hreweri 
Bachman. 


*  Parascalops  breweri  (Bachman) . 

1844.  Scalops  bretceri  Bachman,  Boston  journ.  nat.  hist.,  iv,  p. 
32. 

1885.  Scapanus  breweri  Tbue,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  606.     1885. 

1895.  Parascalops  breweri  Tbue,  Science,  n.  s.,  i,  p.  101. 
January  25,  1895. 

Type  locality.  —  Unknown ;  type  supposed  by  Bachman  to 
have  been  taken  on  the  island  of  Marthas  Vineyard,  Massa- 
chusetts, a  locality  where  the  animal  probably  does  not 
occur. 

1  Revised  by  True,  Proc  U.  S.  nat.  mus.,  xix,  pp.  67-77.    December  21, 1896. 
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Genus  CONDYLIJRA  Illiger.^ 

1811.    Condylura  Illigbb,   Prodr.   syst.  mamm.   et  aviam,  p. 
125.     Type.  —  Sorex  cristatus  Linnaeus. 


*  Condylura  eristata  (Linnaeas). 

1758.   [Sorex]  cristatus  Linnasus,  Syst.  nat.,  x  ed.,  i,  p.  58. 
1819.    Cofidylura    cristata    Dbsmabbst,    Jouni.    de    phys., 

Lxxxix,  p.  280. 
1885.    Condylura  cristata  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  607.     1885. 
Type  locality.  —  Pennsylvania. 


Subfamily  Mygalinae. 


Genus  NEXTROTRICHUS  Ganther.> 

1880.   Neurotrichus  G^nther,  Proc.  zool.  soc.  London,  p.  441. 
Type.  —  Urotrichus  gibbsii  Baird. 


*  NeiirotrichuB  gibbsii  (Baird) . 

1857.    Urotrichus  gibbsii  Baird,  Mamm.  N.  Amer.,  p.  76. 
1880.    Neurotrichus  gibbsi  G0nther,  Proc.  zool.  soc.  London, 

pi.  XLII. 

1885.   Xeurotrichus  gibbsii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  White  River  Pass,  north  of  Mount  Rainier, 

Kerce  County,  Washington. 

»  Revised  by  True,  Proc.  U.  S.  nat.  mus.,  xix,  pp.  77-98.    December  21, 1896. 
«  Revised  by  True,  Proc.  U.  S.  nat.  mus.,  xix,  pp.  9H-106.     December  21, 1806. 
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NeurotrichuB  gibbsii  hyacinthinoB  Bangs. 

1897.    Nenrotrichus  gihbai  hyacinthiniis  Bangs,  Amer.  nat., 

XXXI,  p.  240.     March,  1897. 
Type  locality.  — Nicasio,  Marin  County,  California. 

NeurotrichuB  gibbsii  major  Merriam. 

1899.    Xeurotrichus    gibbai  major  Merriam,    North    Amer. 

fauna,  no.  16,  p.  88.     October  28,  1899. 
Type   locality.  —  Carberry  Ranch,  between  Mount  Shasta 

and   Mount   Lassen,    Shasta   County,  California.     Altitude, 

4100  feet. 


Family  SOLBNODONTIDAB. 


Genus  80LEN0D0N  Brandt. 


1833.    Solenodon  Brandt,  M^m.  acad.  imp.  sci.,  St.  P^tersbourg, 
6th  ser.,  ii,  p.  459.     Type.  —  Sole)iodon  paradoxus  Brandt. 


*  Solenodon  paradoxus  Brandt. 

1833.    [Solaiodo)i]  paradoxus  Brandt,  M6ra.  acad.  imp.  sci., 

St.  P^tersbourg,  6th  ser.,  ii,  p.  459. 
18S5.    Solenodon  2^tradoxus  True,  Proc.  U,  S.  nat.  mus.,  vn 

(1884),  p.  607.  1885. 
Type  locality.  —  Hayti. 

*  Solenodon  cnbanos  Peters. 

1863.    Solenodon  cubanus  Peters,  Abhandl.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  2. 
1885.    Solenodon  cubanus  True,  Proc.  U.  S.  nat.  mus.,   vii 

(1884),  p.  607.  1885. 
Type  loca  lit y.  —  Cuba. 
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Order  CHIROPTERA. 
Suborder  Microchiroptera. 

Family  VBSPBRTILIONIDAB. 

Subfamily  Vespertilioninae. 

Genus  M70TIS  Kaup.^ 

1829.   Mi/Otis  Kaup,  Skizzirte  Entw.-Gesch.  u.  nattlrl.  Syst.  der 
europ.  Thierw.,  i,  p.  106.     Type.  —  Vesjjertilio  myotis  Beciistein. 


*  Myotis  valifar  (J.  A.  Allen) . 

1885.    Vespertilio  albescens  True,  Proc.  U.  8.  nat.  mus.,  vii 

(1884),  p.  603.     1885.     (Part.) 
1890.    Vespertilio  velifer  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  177.     December  10,  1890. 

1897.  Ml/Otis    velifer   Miller,  North   Amer.   fauna,  no.    13, 
p.  56.     October  16,  1897. 

Type  locality.  —  Santa   Cruz  del   Valle,  near   Guadalajara, 
State  of  Jalisco,  Mexico. 

Myotis  peninsnlaris  Miller. 

1898.  Myotis  peninsularis  Miller,  Ann.  and  mag.  nat.  hist., 
7th  ser.,  ii,  p.  124.     August,  1898. 

Type    locality.  —  San    Jos^   del    Cabo,    Lower    California, 
Mexico. 

*  Myotis  lucifngns  (Le  Conte) . 

1831.    V[espertilio']  lucifugus  Le  Coxte,  McMurtrie's  Cuvier, 

Animal  kingdom,  i,  p.  431. 
1885.     Vespertilio    lucifugus   and    Vespertilio  carolii    True, 

Proc.  U.  S.  nat.  mus.,  vii  (1884),  p.  603.     1885, 

« Revised  by  Miller,  Nortli  Amer.  fauna,  no.  13.  pp.  .'>5-85.  October  16,  1897. 
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1897.  My  Otis  lucifugus  Miller,  North  Amer.  fanna,  no.  18, 
p.  59.     October  16,  1897. 

Type  locality.  —  Georgia;  probably  the  Le  Conte  planta- 
tion, near  Riceboro,  Liberty  County. 

Myotift  luoifogiui  alascansis  Miller. 

1897.    Myotia    lucifugus    alaacensis    Miller,  North    Amer. 

fauna,  no.  13,  p.  63.     October  16, 1897. 
Type  locality.  — Sitka,  Alaska. 

Myotift  luoifngoft  longicmft  (True). 

1886.  VespertUio  lofiyicrus  True,  Science,  viii,  p.  588.  De- 
cember 24,  1886. 

1897.  Myotia  lucifugns  longicrus  Miller,  North  Amer.  fauna, 
no.  13,  p.  64.     October  16,  1897. 

Type  locality.  —  Puget  Sound,  Washington. 

Myotift  jnimaneiiftift  (H.  Allen). 

1864.  VespertUio  yummiensis  H.  Allen,  Monogr.  bats  N. 
Amer.,  p.  58,  June,  1864. 

1897.  My  Otis  yuraanefisis  Miller,  North  Amer.  fauna,  no. 
13,  p.  66.     October  16,  1897. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Myotift  jnimaneiiftift  ftatnratoft  Miller. 

1897.    My  Otis  yumanetisis  scUtcratus  Miller,  North  Amer. 

fauna,  no.  13,  p.  68.     October  16,  1897. 
Type  locality. —  Hamilton,  Skagit  County,  Washington. 

*  Myotift  califomicuft  (Audubon  and  Bachman). 

1842.    VespertUio  cali/omicus  Audubon  and  Bachman,  Joum. 

at^ad.  nat.  sci.  Phila.,  viii,  pt.  n,  p.  285. 
1885.    VespertUio  Jiitidus   True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  602.     1885. 
1897.    Myotis  calif  or  aicus   Miller,  North  Amer.  fauna,  no. 

18,  p.  69.     October  16,  1897. 
Type  locality.  —  California. 

Myotift  califomicuft  pallidoft  Stephens. 

1900.    MyotL^  californicus  paUidus  Stephens,  Proc.  biol.  soc. 

Washington,  xiii,  p.  153.    June  13,  1900. 
Type  locality.  —  Vallecito,  San  Diego  County,  California.  ^ 
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Myotis  califomicoB  canrinuB  Miller. 

1897.    Myotia   californicus   caitrimis   Miller,    North    Araer. 

fauna,  no.  13,  p.  72.     October  16,  1897. 
Type  locality.  —  Massett,  Graham  Island,  Queen   Charlotte 

Islands,  British  Columbia,  Canada. 

Myotis  calif omicoB  ciliolabrum  (Memam). 

1886.  Vtspertilw  ciliolabrum  Merriam,  Proc.  biol.  soc.  Wash- 
ington, IV,  p.  2.    December  17,  1886. 

1897.  Myotia  cali/orniaia  ciliolabrum  Miller,  Xorth  Amer. 
fauna,  no.  13,  p.  72.     October  16,  1897. 

Type  locality.  —  Near  Banner,  Trego  County,  Kansas,  in 
bluff  on  Hackberry  Creek  about  one  mile  from  Castle  Rock. 

Myotis  calif omicns  mexicanns  (Saussure). 

1860.  l^eapertilio]  mexicanns  Saussure,  Uevue  et  magasin  de 
zoologie,  2d  ser.,  xii,  p.  282.     July,  1860. 

1897.  Myotis  californicus  mexicanus  Miller,  North  Araer. 
fauna,  no.  13,  p.  73.     October  16,  1897. 

Type  locality-.  —  Exact  locality  unknown,  probably  some- 
where in  Vera  Cruz,  Puebla,  or  Oaxaca,  Mexico. 

*  Myotis  nigricans  (Wied). 

1826.     V[espertilio']  nigricana  Wied,  Beitragezur  Naturgesch. 

Brasilien,  ii,  p.  266. 
1885.     Veapertilio  nigricans  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885.     (Part.) 
1897.    Myotia  nigricana  Miller,  North  Amer.  fauna,  no.  13, 

p.  74.     October  16,  1897. 
Type  locality.  —  Fazenda  de  Aga,  near  the   Iritiba   Kiver, 

southeastern  Brazil. 

*  Myotis  snbnlatns  ( Say ) . 

1823.     V[eapertilio]  aubulatua  Say,  Long's  exped.  Kocky  Mts., 

II,  p.  65. 
1885.     Veapertilio  aubulatua  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
1897.   Myotia  aubulatua  Miller,  North  Amer.  fauna,  no.  13, 

p.  75.     October  16,  1897. 
Type    locality.  —  Arkansas    River,    near   La    Junta,   Otero 

County,  Colorado. 
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Myotis  snbiilatiis  keenii  (Merriam). 

1895.    Vesjjertilio  subulatus  keenii  Merriam,  Araer.  nat.,  xxix, 

p.  8G0.     September,  1895. 
1897.    Myotis  snbiihttHS  keenii  Miller,  North  Amer.  fauna, 

no.  13,  p.  77.     October  16,  1897. 
Type  locality.  —  Massett,  Graham  Island,  Queen  Charlotte 

Islands,  British  Columbia,  Canada. 

*  Myotis  evotis  (H.  Allen). 

1804.     Vesjjertilio  evotis  H.  Allex,  Monogr.  bats  N.  Amer., 

p.  48.     June,  18(54. 
1885.     Vesjyertilio  ecotis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  602.     1885. 
1897.-  Myotis  evotis  Miller,  North  Amer.  fauna,  no.  13,  p.  77. 

October  16,  1897. 
Type  locality.  —  Monterey,  Monterey  County,  California. 

Myotis  thjTsanodas  Miller. 

1897.    Myotis  t/iysa nodes  Miller,  North  Amer.  fauna,  no.  13, 

p.  80.     October  16,  1897. 
Type   locality.  —  Old    Fort   Tejon,  in   mountains   south   of 
Kern  Lake,  Kern  County,  California. 


Genus  LASIONTCTERIS  Peters.* 

1866.  Lasionycteris  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin  (1865),  p.  648.  Type.  —  VesjytrtiUo  noctivuyana 
Le  Conte. 


*  Lasionycteris  noctivagans  (Le  Conte). 

1831.     V\esj)ertilio'\     7ioctiva(/au^     Le    Conte,     McMurtries* 

.  Cuvier,  Animal  kingdom,  i,  p.  431. 
1885.     Vesper u(/o  noctivagans   True,    Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  602.     1885. 
1894.    Lasionycteris  noctivayans  H.  Allen,  Monogr.  bats  N. 

Amer.,  p.  105.     (1893).     March  14,  1894. 
Type  locality.  —  Eastern  United  States. 

»  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  85-87.    October  16, 1897. 
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Genus  PIPI8TRELLIJB  Kaup.^ 

1829.  FipistreUHs  Kalp,  Skizzirte  Entw.-Gesch.  u.  natttrl.  Syst.  der 
europ.  Thierw.,  i,  p.  98.    Type. —  Ve^/jertilio  pipistrelhts  Schreber. 


*  Pipistrelliui  hespems  ( H.  Allen) . 

1864.  Scotophilus  hesperus  H.  Allen,  Monogr.  bats  N. 
Amer.,  p.  43.     June,  1864. 

1885.  Vesperugo  hesjy^rua  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  602.     1885. 

1897.  PijnstreUiis  htsi^erus  Miller,  North  Amer.  fauna,  no. 
13,  p.  88.     October  16,  1897. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Pipistrellns  hespems  anstralis  Miller. 

1897.    Pipiatrelhis  hesperus  aiistrails   Miller,  North  Amer. 

fauna,  no.  13,  p.  90.     October  16,  1897. 
Type  locality.  —  Barranca  Ibarra,  State  of  Jalisco,  Mexico. 

*  Pipistrelliui  Bubflav^zs  (F.  Cuvier). 

1832.     V[e82)ertiiio]   suhflariis   F.  Cuvier,  Nouv.  ann.  mus. 

d'hist.  nat.,  Paris,  i,  p.  17. 
1885.     Vesperugo  georgianim  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885. 
1897.   PipistreUus  snbflavna  Miller,  North  Amer.  fauna,  no. 

13,  p.  90.     October  16,  1897. 
Type  locality.  —  Eastern  United  States,  probably  Georgia. 

Pipistrellus  sabflaims  obscums  Miller. 

1897.    PipistrtUtts  subflwni^  obscurus   Miller,  North  Amer. 

fauna,  no.  13,  p.  93.     October  16,  1897. 
Type  locality.  —  Lake  (ieorge,  Warren  County,  New  York. 

Pipistrelliui  veraecmcis  (Ward). 

1891.     Ves/}erugo  t'erdecrucis  Ward,  Amer.  nat.,  xxv,  j).  745. 

August,  1891. 
1897.    Pipistrellus  veraecrucis  Miller,  North  Amer.  fauna,  no. 

13,  p.  93.     October  16,  1897. 
Type   locality.  —  Las  Vigas,   Jalapa,  State   of   Vera   Cruz, 

Meidco. 

»  Reyised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  87-95.    October  16, 1897. 
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Genus  EPTESICTJ8  Rafinesque.^ 

1820.  Eptenicus  Rafixesque,  Annals  of  nature,  p.  2.  Type. — 
Eptesiciis  rnelanops  Rafixesque  =  Vesj^ertiiio  fuscus  Beauvois. 

For  use  of  this  name  in  place  of  Ves]}er(ilio  Linnaeus  (Syst. 
nat.,  X  ed.,  i,  p.  31,  1758),  see  M^hely,  Magyarorszag  denev^r- 
einek  monographiaja  (Monographia  (»iiiropterorum  Hungariae),  pp. 
200,  338,  1900. 


*Epta8icii8  fnscus  (Beauvois). 

179(3.    VesjMrtila  (sic)  fnsciis  Beauvois,  Catal.  Peale's  museum, 

Philadelphia,  p.  14. 
188i).    Ve»peru(jo  serotinus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885.     (Part.) 
1900.   Eptesiciis  fascus  M^hely,  Magyarorszag  denevereinek 

monographiaja  (Monographia  chiropterorum  Hungariae),  p. 

208. 
Type   locality.  —  Philadelphia,  Pennsylvania. 

EptesicuB  fnsciui  miradorensis  (H.*  Allen). 

1866.    S\cotophilus'\  miradorensis  H.  Allen,  Proc.  acad.  nat. 

sci.  Phila.,  p.  287. 
1897.    Ves})ertUio  fusc.us  miradorensis  Miller,  North  Amer. 

fauna,  no.  13,  p.  99.     October  16,  1897. 
Type  locality.  — Mirador,  State  of  Vera  Cruz,  Mexico. 

Eptdsiciui  fnsciui  propinqniis  (Peters). 

1872.    Vesperiis   propinquus   Peters,    Monatsber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  262. 
1897.    Vespertilio  fusciis  propinquus  Miller,   North   Amer. 

fauna,  no.  13,  p.  100.     October  16,  1897. 
Type  locality.  —  Santa  Isabel,  Guatemala. 

Eptesicus  fnsciui  bahamensis  (Miller). 

1897.     Vespertilio  fuscus   baJiamensis  Miller,  North  Amer. 

fauna,  no.  13,  p.  101.     October  16,  1897. 
Type  locality.  —  Nassau,  New  Providence,  Bahamas. 

»  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  95-104.     October  16, 1897. 
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EptasiciiB  fnscus  cnbansis  (Gray). 

1839.    /Scotophilus  cubensis  Gray,  Ann.  nat.  hist.,    iv,   p.    7. 

September,  1839. 
1892.     Vesperugo  fuscus  cnbeiisia  Chapman,  Bull.  Amer.  mus. 

nat.  hiftt.,  iv,  p.  316.     December  29,  1892. 
Type  locality.  —  Cuba. 

Bptdsiciui  fnsoiui  penlnsiilae  (Thomas). 

1898.     Vespertilio  fuscus  peninsidae  Thomas,  Ann.  and  mag. 

nat.  hist.,  7th  ser.,  i,  p.  43.     January,  1898. 
Type  locality.  —  Sierra  Laguna,  Lower  California,  Mexico. 

EptaBicus  gaumeri  (J.  A.  Allen). 

1897.   Addonycteris  gaumeri  J.  A.  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  ix,  p.  231.     September  28,  1897. 
Type  locality.  —  Izamal,  Yucatan. 

XSptasiciis  albignlaris  (Peters). 

1872.    Vesper^is  (Marsipolasmus)    aUngularis   Peters,    Mo- 

natsber.  k.  preuss.  Akad.  Wissensch.  Berlin,  p.  260. 
1897.    Vespertilio  albigidaris  Miller,  North  Amer.  fauna,  no. 

13,  p.  104.     October  16,  1897. 
Type  locality.  —  The  type  was  supposed  to  have  been  taken 
in  Mexico. 
Regarded  by  M^hely  (MagyarorszAg  denev^reinek   monographi- 
Aja,  pp.  207,  389,  1900)  as  identical  with  the  European    Vespertilio 
murinus. 


Genus  LASIURITS  Gray.* 

1831.  Lasiurus  Gray,  Zool.  raiscell.,  no.  1,  p.  38.  Type. — 
The  name  was  based  on  the  American  hairy-tailed  bats,  of  which 
Lasiurus  borealis  may  be  regarded  as  typical. 


*  Lasinms  borealis  (Muller). 

1776.    Vespertilio    bore*fHs    M0ller,    Natursyst.,    Suppl.,    p. 
21. 

» Rerifled  by  Miller,  North  Amer.  fauna,  no  13,  pp  105-115.    Octol>er  16. 1897. 
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1885.    Atalapha  novehoracensis  True,  Proc.  U.  S.  iiat.  mus., 

VII  (1884),p.  60i>.    1885. 
1897.    Lasiui^is  horealia  Miller,  North  Amer.  fauna,  no.  13, 

p.  105.     October  10,  1897. 
Type  locality.  —  New  York. 

LasinrtiB  borealis  seminoliui  (Rhoads). 

1895.   Atalapha  barealia  seminola   Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  p.  32.     March  19,  1895. 
1897.    Lasiurus    borealis    seminolus   Miller,    North   Amer. 

fauna,  no.  13,  p.  109.     October  16,  1897. 
Type  locality.  —  Tarpon  Springs,  HilJsboro  County,  Florida. 

LaBinrus  borealis  pfeifferi  (Gundlach) . 

1861.   Atalapha  jyfeifferi    Gundlach,  Monatsber.  k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  152. 
1897.   Laainrus  borealis  pfeiferi  Miller,  North  Amer.  fauna, 

no.  13,  p.  110.     October  16,  1897. 
Type  locality.  —  Cuba. 
Regarded  by  J.  A.  Allen  (Proc.  biol.  soc.  Washington,  xiii,  p. 
165,  October  31,  1900)  as  a  distinct  species. 

Lasiurus  borealis  teliotis  (H.  Allen). 

1891.  Atalapha  teliotis  H.  Allex,  Proc.  Amer.  philos.  soc, 
XXIX,  p.  5.     April  10,  1891. 

1897.  Lasiurus  borealis  teliotis  Miller,  North  Amer.  fauna, 
no.  13,  p.  110.     October  16,  1897. 

Type  locality.  —  Unknown,  probably  some  part  of  Califor- 
nia. 

Lasiurus  borealis  mexicanus  (Saussure). 

1861.    A[t(Uapha'\   ntexicanu  Saussure,  Revue  et  magasin  de 

zoologie,  2(1  ser.,  xiii,  p.  97.     March,  1861. 
1897.    Lamurus   borealis   niexicanics   Miller,    North    Amer. 

fauna,  no.  13,  p.  111.     October  16,  1897. 
Type  locality.  —  Probably  in  Vera  Cruz,  Puebla,  or  Oaxaca, 

Mexico. 

**  Lasiurus  cinereus  ( Beauvois) . 

1796.  Vespertilio  cimrem  Beauvois,  Catal.  Peale's  museum, 
Philadelphia,  p.  15. 
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1864.    Lasiurus  cineretis  H.  Allen,  Monogr.  bats  N.  Amer., 

p.  21.     June,  1864. 
1885.    Audapha   citterea   True,   Proc.    U.  S.   nat.   raus.,    vii 

(1884),  p.  602.     188;). 
1897.    LitAinrus  cinereun  Miller,  North  Amer.  fauna,  no.  13, 

p.  112.     October  16,  1897. 
Type  locality.  —  Philadelphia,  Pennsylvania. 


(ienus  DA87PTERIT8  Peters.  ^ 

1871.  D((injpterHH  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin  (1870),  p.  912.  Type. — Lasiurus  intermedius  H. 
Allen. 


^DasyptertiB  intermedius  (H.  Allen). 

1862.    Lasiurus  intermedius  H.  Allen,  Proc.  acad.  nat.  sci. 

Phila.,  p.  246. 
1885.    Atalapha  intermedia  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885. 
1894.    Dasypterus    intermedius  11.   Allen,   Monogr.  bats  X. 

Amer.,  p.  137.     (1893)  March  14,  1894. 
Type  locality.  —  Matamoras,  State  of  Tamaulipas,  Mexico. 

DasyptertiB  ega  zanthinus  Thomas. 

1897.    Dasypterus  eya  j'anthinus  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  sen,  xx,  p.  544.     December,  1897. 
Type  locality. —  Sierra  Lagnna,  Lower  California,  Mexico. 


Genus  NTCTICEIUS   RaHnesque.^ 

1819.  Xycticeius  KAFiNESt^UE,  Journ.  de  physique,  lxxxviii, 
p.  417.  June,  1819.  Tv'])e.  —  By  elimijiation,  Ves/jertilio  hume- 
ralis  Rafinesque. 

» Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  115-118.    October  16, 1^97. 
«  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  118-121.    October  1(>,  1897. 
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*Nycticeiii8  humeralis  (Rafinesque). 

1818.  Veapertilio  humeralis  Rafinesque,  American  monthly 
magazine,  iii,  p.  445.     October,  1818. 

1819.  Nlycticeius]  humeralis  Rafinesque,  Journ.  de  physique, 
Lxxxviii,  p.  417.     June,  1819. 

1885.   N\/cticeJu8  crepusciilaria  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  602.     1885. 
Type  locality.  —  Kentucky. 

Nycticeiiui  humeralis  cnbaniui  (Gundlach). 

1861.    Vesper  us   cubanus    Gundlach,   Monatsber.   k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  150. 
1897.    Nycticeius  humeritlia  ctibanus   Miller,  North   Amer. 

fauna,  no.  13,  p.  120.     October  16,  1897. 
Type  locality.  —  Near  Cardenas,  Cuba. 


Genus  RHOOEE88A  H.  Allen.' 

1866.    Rhogeessa  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p.  285. 
Type.  —  Rhogeessa  tuniida  H.  Allen. 


*  Rhogeessa  tumida  H.  Allen. 

1866.    Rhogeessa  tumida  H.  Allen,  Proc.  acad.  nat.  sci.  Phila., 

p.  286. 
1885.    Vesperugo  parvulus  True,   Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885. 
1897.    Rhogeessa  tumida  Miller,  North  Amer.  fauna,  no.  13, 

p.  123.     October  16,  1897. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 

Rhogeessa  parvula  H.  Allen. 

1866.    Rhogeessa  parvula   II.    Allen,   Proc.   acad.    nat.   sci. 

PhQa.,  p.'  285. 
1897.    Rhogeessa  itarvidn  Miller,  North  Amer.  fauna,  no.  13, 

p.  125.     October  16,  1897. 
Type  locality. —  Tres  Marias  Islands,  State  of  Jalisco,  Mexico. 

» Revised  by  Miller,  North  Ainer,  fauna,  no.  13,  pp.  122-129.   October  16, 1897. 
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Rhogeessa  gracilis  Miller. 

1897.   Rhogeessa  gracilis  Millbb,  North  Amer.  fauna,  no.  18, 

p.  126.     October  16,  1897. 
Type  locality.  —  Piaxtla,  State  of  Puebla,  Mexico. 

Rhogeessa  alleni  Thomas. 

1892.    Rhogeessa  alleni  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 

ser.,  X,  p.  477.     December,  1892. 
Type  locality.  —  Santa  Rosalia,  near  Autlan,  State  of  Jalisco, 
Mexico. 


Subfamily  Plecotinak. 


Genus  BUDERMA  H.  Allen.i 

1892.   Euderma  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.  (1891),  p. 
467.    January  19, 1892.    Type. —  Histiotus  macida>tus  J.  A.  Allen. 


Bnderma  macnlatiim  (J.  A.  Allen). 

1891.    Histiotus  mactdatus  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist,  lii,  p.  195.     February  20,  1891. 
1894.    Euderrtva  rtuicuLata  H.  Allen,  Monogr.  bats  N.  Amer., 

p.  61.     (1893)  March  14,  1894. 
Type  locality. —  Near  Piru,  Ventura  County,  California. 


Genus  CORTNORHINVS  H.  AUen.=^ 

1865.    Corynorhinus  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p. 
173.     Type. —  Plecotiis  macrotis  Le  Conte. 

1  Revised  by  MUler.  North  Amer.  fauna,  no.  13,  pp.  46-49.    October  16, 1897. 
«  ReTised  by  MUler,  North  Amer.  fauna,  no.  13,  pp.  49-64.    October  16, 1897. 
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Corjmorhiniui  macrotis  (Le  Conte) . 

1831.   Pl€c[otfis]   77iacroti8   Le   Coxte,   McMurtries'    Cuvier, 

Animal  kingdom,  i,  p.  431. 
1865.    C\orynorhinu8\  macrotis  H.  Allen,  Proe.  acad.  nat.  sci. 

Phila.,  p.  174. 
Type  locality.  —  Georgia;  probably  the  Le  Conte  plantation^ 
near  Riceboro,  Liberty  County. 
Inadvertently  omitted  from  True's  list. 

Corjmorhinus  macrotis  pallescens  Miller. 

1897.    Corynorhinus  macrotis  pallescens  Miller,  North  Amer. 

fauna,  no.  13,  p.  52.     October  16,  1897. 
Type  locality. —  Keam  Canyon,  Navajo  County,  Arizona. 

Corynorhiniui  macrotis  townsendii  (Cooper) . 

1848.  Plecotiis  tmctiseiidii  Cooper,  Ann.  lye.  nat.  hist.  New- 
York,  IV,  p.  73. 

1897.  Corynorhinus  macrotis  townsendii  Miller,  North 
Amer.  fauna,  no.  13,  p.  53.     October  16,  1897. 

Type  locality.  —  Columbia  River,  Oregon. 


Subfamily  Antrozoinae. 


Genus  ANTROZOV8  H.  Allen.' 

1862.    Antrozous  H.  Allex,  Proc.  acad.  nat.  sci.  Phila.,  p.  248. 
Type.  —  Vespertilio  pallidus  Le  Conte. 


^Antrozous  pallidas  (Le  Conte). 

1856.     V[tsj)ertilio]  paUidiis  Le  Conte,  Proc.  acad.  nat.  sci. 

Phila.,  VII,  p.  437. 
1864.    Antrozous  jxdlidtcs  H.  Allen,  Monogr.  bats  N.  Amer., 
p.  68.   June,  1864. 

»  Revised  by  Miller,  North  Amer.  fauna',  no.  13.  pp.  42-46.  October  16, 1897. 
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IH80.   Antrozoua  jmiU'uIus   True,   Proe.  U.  8.  nat.  mu8.,  vii 

(1884),  p.  60-2.     1885.      (Part.) 
Type  locality.  —  EI  Paso,  El  Paso  County,  Texas. 

Antrozoiui  pallidas  pacificiui  Merriam. 

1897.    Antrozous  pullidus  pucifictis  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  180.     July  1,  1897. 
Type  locality.  —  Old   Fort  Tejon,   in   mountains  south   of 

Kern  Lake,  Kern  County,  California. 


Family  NOCTILIONIDAB. 

For  use  of  this  name  in  place  of  EmbaUonuridde^  see  Palmer, 
Proc.  biol.  soc.  Washington,  xii,  p.  109-110,  April  30,  1898. 

Subfamily  Emballonurinae. 


Genus  RHYNCHONTCTERIS  Peters. 

1><(>7.    Hhijnchonycteria   Peters,   Monatsber.   k.   preuss.  Akad. 
Wissensch.  Berlin,  p.  477.     Type. —  YesjtertiUo  m(8o  Wied. 


* RhynchonycteriB  naso  (Wied). 

1821.    Vesptrtilio  naso  Wied,  Schinz's  Thierreich,  i,  p.  179. 
1807.    Rhynchonycteris   nnso    Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  487. 
1885.    Ilhynchonycteris  nana  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1K85. 
Type  locality.  —  East  coast  of  Brazil. 
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Genus  8ACCOPTERTZ  lUiger. 

1811.    Saccopteri^x  Illioer,  Prodr.  syst.  mamm.  et  avium,  p.  121. 
Type.  —  Vespertilio  lepturus  Schreber. 


Subgenus  Saccopteryx  Illiger. 

*  Saccopteryx  bilineata  (Temminck) . 

1838.    Urocryptna   bilineatus  Temminck,  Van  der  Hoevens 

tijdsch.  voor  natuurl.  gesch.  en  physiol.,  v,  p.  33. 
1867.    Saccopteryx  bilineata   Peters,  Monatsber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  471. 
1885.    Saccopteryx  bilineata  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  603.     1885. 
Type  locality.  —  Surinam. 


Subgenus  Balaxtiopteryx  Peters. 

1867.   JBcUa^Uiopteryx  Peters,  Monatsber.  k.  preuss.  akad.  Wis- 
sensch.   Berlin,  p.  476.     Type.  —  Balantiopteryx  2)licata  Peters.^ 


*  Saccopteryx  plicata  (Peters). 

1867.    BaXantiopteryx  plicata   Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  476. 
1878.    Saccopteryx  plicata  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  376. 
1885.    Saccopteryx  plicata  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality.  —  Puento  Arenas,  Costa  Rica. 

Saccopterjrx  infusca  Thomas. 

1897.    Saccopteryx  infusca  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xx,  p.  546.     December,  1897. 
Type  locality.  —  Cachavi,  northern  Ecuador. 
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Genus  PEROPTERTZ  Peters. 

1867.  Peropteryx  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  472.     Type.  —  Vespertilio  canina  Wied. 

Recognized  as  a  genus  distinct  from  ASaccoptert/x  by  Miller,  Bull. 
Araer.  mus.  nat.  hist.,  xii,  p.  178,  October  20,  1899. 

*  Peropteryx  canina  (Wied). 

1821.    Vespertilio   caninus    Wied,    Schinz's   Thierreich,  i,  p. 

179. 
1867.   Peropteryx  canina  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  472. 
1885.    Saccopteryx   canina  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.'    1885. 
1899.   Peropteryx  canina  Miller,  Bull.  Amer.  mus.  nat.  hist., 

XII,  p.  178.     October  20,  1899. 
Type  locality.  —  East  coast  of  Brazil. 


Genus  DICLIDTTRUS  Wied. 

1819.   Dididurus   Wied,    Isis,    p.    1629.     Type.  —  Diclidurxis 
albtis  Wied. 


""DicUdame  albns  Wied. 

1819.   IHclidurus  alhua  Wied,  Isis,  p.  1630. 

1885.    Dididurus  albus  True,   Proc.    U.    S.   nat.   mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality. —  East  coast  of  Brazil,  at  mouth  of  Rio  Pardo. 


Subfamily  Xoctilioxinae. 


Genus  NOCTILIO  Linnaeus. 

1766.    Noctilio  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  88.     Type.  — 
Xoctilio  americanus  Linnaeus  =  Vespertilio  leporinus  Linnaeus. 


Digitized  by 


Google 


270    PROCEEDINGS:   BOSTON   SOCIETY   NATURAL  HISTORY. 

*  Noctilio  leporinus  mastiviis  (Dahl). 

1797.     Vespertilio  masticus  Dahl,  Skrifter  af  natarbist.  8el- 

skabet,  Kjobenhavn,  iv,  p.  182. 
1885.    Xoctilio  leporinua   rnastirus   True,    Proc.  U.  S.    nat. 

mu8.,  VII  (1H84),  p.  603.     1885. 
Type  locality.  —  Island  of  St.  Croix,  West  Indies. 


Subfamily  Molossinae. 


Genus  MOLOS8ITS  E.  (^eoffroy. 

1805.    MolossHS  E.  Geoffroy,  Ann.  nius.  d'hist.  nat.,  Paris,  vi, 
p.  151.     Type. —  By  elimination,  MoIohsus  rnfus  E.  Geoffeoy. 


*  Molossiui  mfiui  E.  Geoffroy. 

1805.   M0I088U8  rufu^  E.  Geoffroy,  Ann.  raus.  d'bist.  nat., 

Paris,  VI,  p.  155. 
1885.   M0I088U8  rufu8  True,  Proc.  U.  S.  nat.  raus.,  vii  (1884), 

p.  603.     1885. 
Type  locality.  — Paraguay. 

MolOBsns  rufus  obscnrus  (E.  Geoffroy). 

1805.    M0I088U8  ohscunts  E.  Geoffroy,  Ann.  mus.  d'hist.  nat., 

Paris,  VI,  p.  155. 
1897.    [Molo8sif8  rfi/'fff<]  oh8cuni8  Trouessart,  Catal.  mamm., 

pt.  1,  p.  143. 
Type  locality.  —  Paraguay. 
Regarded  by  Miller  (Proc.  biol.  soc.  Wasbington,  xiii,  p.  16*2, 
October  31,  1900)  as  a  distinct  species. 


Genus  PROMOPS  Gervais. 

1855.  Prom(>2)8  Gervais,  Exp^d.  du  Corate  de  Castelnau,  zool., 
mamm.,  p.  58.  Type.  —  Promop8  ursinus  Gervais  =  Mblo88U8 
na8utu8  Spix. 
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*  Promops  abrasns  (Temminck). 

1827.    Dyaojyesabrasus  Tbmminck,  Monogr.  mamm.,  i,  p.  232. 
1885.    M0I088U8  abrasus  Tbue,  Proc.    U.  S.   nat.   mus.,  vii 

(1884),  p.  603.     1885. 
1900.   P[romop8]  abrasua  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  xni,  p.  92.     May  12,  1900. 
Type  locality.  —  Interior  of  Brazil. 

Promops  califomicus  (Merriam). 

1890.   M0I0S8U8  c(difomicu8   Merriam,  North   Amer.  fauna, 

no.  4,  p.  31.     October  8,  1890. 
Type  locality.  —  Alhambra,  Los  Angeles  County,  California. 
Regarded  by  H.  Allen  (Monogr.  bats  N.  Amer.,  p.  175,  1894)  as 
a  form  of  Pro7nop8  perot%8. 

Promops  naniui  Miller. 

1900.   Promop8  nanns  Miller,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  VI,  p.  470.     November,  1900. 
Type  locality.  —  Bogava,  Chiriqui,  Panama.     Altitude,  800 

feet. 

*  Promops  naButiui  (Spix). 

1823.  M0I088U8  7ia8iUu8  Spix,  Simiar.  et  vespert.  Brasil.,  p.  60. 
1885.    M0I088U8   7ia8t(tu8   True,  Proc.    U.  S.   nat.   mus.,  vii 

(1884), p.  603.     1885. 
1900.    Promop8  im8utu8  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XIII,  p.  93.     May  12,  1900. 
Type  locality.  —  Near  the  Rio  Sao  Francisco,  Brazil. 


Genus  NTCTINOMVS  E.  Geoffroy. 

1818.  yyctinomm  E.  Geoffboy,  Description  de  I'Egypte,  11, 
mammif^res,  p.  114.  Type.  —  Nyctinoittus  ((effi/ptiacus  E.  Geoff- 
boy. 


Nyctinomiui  brasilieiiBis  I.  Geoffroy. 

1824.    Nyctinomus   brcmliensis   I.  Geoffboy,  Ann.  sci.  nat., 

I,  p.  343. 
Type  locality.  —  Brazil. 
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Nyctinomus  brasiliensis  calif  omiciui  H.  Allen. 

1894.  Xyctinotmts  brasilietiaia  adifornicus  H.  Allen,  Monogr. 

bats  N.  Amer.,  p.  166.     (1893)  March  14,  1894. 
Type  locality.  —  California. 

*  Nyctinomiui  csmocephaliui  (Le  Conte) . 

1881.    Xyct[ice<i\  cynocephtUa  Le  Conte,  McMurtries'  CuVier, 

Animal  kingdom,  i,  p.  432. 
18S5.    Xyctiiiomus  brasViensis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  603.     1885.     (Part.) 
1898.    Nyctinomua  cynocephalicB   Miller,    Proc.    Boston  soc. 

nat.  hist.,  xxviii,  p.  218.     March,  1898. 
Type  locality.  —  Georgia ;  probably  the  Le  Conte  plantation, 

near  Riceboro,  Liberty  County. 

Nyctinomiui  depressiui  Ward. 

1891.    Nyctinomiis  depressus  Ward,  Amer.  nat.,  xxv,  p.  747. 

August,  1891. 
Type  locality.  —  Tacubaya,  Federal  District,  Mexico. 

Nyctinomiui  femorosaccns  Merriam. 

1889.    Xyctinomus    femorosaccns     Merriam,    North    Amer. 

fauna,  no.  2,  p.  23.     October  30,  1889. 
Type  locality. —  Agua  Caliente,  Colorado  Desert,  California. 

* Nyctinomns  gracilis  (Wagner). 

1843.    Dyaopes  gracilis  Wagner,  Wiegmann's  Arch.  f.  Naturg., 

IX,  bd.  I,  p.  368. 
1865.   Nyctinomua  gracilis   Peters,    Monatsber.    k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  573. 
1885.    Nyctinomiis  gracilis  True,  Proc.  IT.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality.  —  Cuyaba,  Matto  Grosso,  Brazil. 

*  Nyctinomus  macrotis  Gray. 

1840.    Xyctinohius  macrotis  Gray,  Ann.  nat.  hist.,  iv,  p.  5. 

September,  1839. 
1885.    Nycti)iomus  macrotis  True,  Proc.  IT.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality.  —  Interior  of  Cuba. 
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Nyctinomiui  minntiui  Miller. 

1899.    Nj/cHnomus  minutus   Miller,   Bull.  Amer.  mus.  nat. 

hist.,  XII,  p.  173.     October  20,  1899. 
Type  locauty.  —  Trinidad,  Cuba. 

NyctinomiMi  nud&avensis  Merriara. 

1889.    NycHnofnus  mohtivensis  Merriam,  North  Amer.  fauna, 
•      no.  2,  p.  %b.    October  30,  1889. 
Type  localitt.  —  Fort  Mohave,  Mohave  County,  Arizona. 

Nyctitnomiuina'vadensis  (II.  Allen). 

1894.  Nj/cHnomus  tnacrotis  ^leiHulensis   H,  Allen,  Monogr. 
bats  N.  Amer.,  p.  171.     (1893)  March  14,  1894. 

1895.  Nydinovnus  nevaclensis  J.  A.  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  326.     November  7,  1894. 

Type  locality.  —  California  (see   J.  A.  Allen,   Bull.  Amer. 
mas.  nat.  hist.,  vi,  p.  326,  footnote,  November  7,  1894). 

Nyctinomiis  orthotiB  H.  Allen. 

1889.    NycHrwrnus   orthotia   H.  Allen,   Proc.  Amer.  philos. 

soc,  XXVI,  p.  561.     December  18,  1889. 
Type  locality.  —  Spanishtown,  Jamaica. 


Family  NATALIDAB.^ 


Genus  NATALITS  Gray. 

1838.   Nataliis  Gray,  Mag.  zool.  and  bot.,  ii,  p.  496.     December, 
1838.     Type. — NoUjUus  strainineus  Gray. 

^Fur  history  and  cbaracters  see  Miller,  Bull.  Aiuer.  mus.  nat.  bi»t.,  xii,  pp,  245-253. 
December  23, 1889. 
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Subgenus  Natalus  Gray. 

*  Natalus  lepidus  (Gervais) . 

1838.    Vesjyertilio   lepidus   Gervais,   in  Ramon  de  la  Sagra, 

Hist,  de  r  lie  de  Cuba,  mamm.,  p.  22. 
1878.    Natalus  lepidus  Dobson,  Catal.  chiropt.  Brit,  mus.,  p. 

344. 
1885.   Natalus  lepidus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  603.     1885. 
Type  locality.  —  Cuba. 

*  Natalus  stramineus  Gray. 

1888.   Natalus  stramineus  Gray,  Mag.  zool.  and  bot.,  ii,  p. 

496.  December,  1838. 
1885.    Natalus  stramineus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.  1885. 
Type  locality.  —  Unknown. 


Subgenus  ChIlonatalus  Miller. 

1898.    ChIlonatalus  Miller,  Proc.  acad.  nat.  sci.  Phila.,  p.  326. 
July  12,  1898.     Type.  —  Natalus  micropus  Dobsox. 

Natalus  brevimanus  Miller. 

1898.    Natalus     (Chilo  natal  us)    brevimanus     Miller,    Proc. 

acad.  nat.  sci.  Phila.,  p.  328.     July  12,  1898. 
Type  locality.  —  Old  Providence  Island,  Caribbean  Sea. 

Natalus  micropus  Dobson. 

1880.    Natalus   micropus   Dobson,   Proc.   zool.   soc.  London, 

p.  443. 
Type  locality.  —  Environs  of  Kingston,  Jamaica. 
Inadvertently  omitted  from  True's  list. 


Genus  THYROPTERA  Spix. 

1823.    Thyroptera  Spix,  Simiar.  et  vespert.  Brasil.,  p.  61.    Type. 
—  Thyroptera  tricolor  Spix. 
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Thyroptera  discifera  (Liohtenstein  and  Peters). 

1854.  Ilyonycteris  discifera  Lichtenstein  and  Peters, 
Monatsber.  k.  preuss.  Akad.  Wissensch.  Berlin,  p.  336. 

1896.  Thyroptera  discifera  Milleb,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  109.    July  22,  1896. 

Type  locality.  —  Puerto  Caballos,  District  of  Cortez,  Hondu- 
ras. 


Family  PHTLLOSTOMATIDAE. 

Subfamily  Chilonycterinae. 

Genus  CHILONTCTERIS  Gray. 

1839.    ChilonycteriH  Gray,  Ann.  nat.  hist.,  iv,  p.  4.     September 
1839.     Type,  -r  VhilonycttriH  madedyii  Gray. 


*  ChilonycteriB  macleajrii  Gray. 

1839.    Chilonycteris  macleayii  Gray,  Ann.  nat.  hist.,  iv,  p.  5. 

September,  1839. 
1885.    Chilonycteris   machayi   Trie,    Proc.  l^.  S.  nat.  mus., 

VII  <1884),p.  603.     1885. 
Type  LO(;ALiTy.  —  Cuba. 

*  Chilonycteris  parnellli  (Gray). 

1843.    Phyllodia  purneUii  Gray,  Proc.  zool.  soc.  London,  p. 

50. 
1878.    Chilonycteris  purntlUi   Dokson,    Catal.    chiropt.    Brit. 

mus.,  p.  452. 
1885.    Chilonycteris  parnellii   True,    Proc.    U.  8.  nat.  mus., 

VII  (1884),  p.  604.     1885. 
Type  locality.  — Jamaica. 

*  Chilonycteris  personata  Wagner. 

1843.    Chilonycteris  personata  Wagner,  Wiegmann's   Arch, 
f.  Xaturg.,  IX,  bd.  i,  p.  367. 
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1885.    Chilonycteris  per  sonata  True,  Proc.  U.  S.  nat.  nius., 

VII  (1884),  p.  604.     1885. 
Type  locality.  —  Matto  Grosso,  Brazil. 

*  Chilonycteris  rubiginosa  Wagner. 

1843.    Chilonycteris  rubiginosa  Wagner,  Wiegmann's  Arch. 

f.  Naturg.,  IX,  bd.  i,  p.  367. 
1885.    Chilonycteris  rubiyinosa  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  604.     1885. 
Type  locality.  —  Caicara,  Brazil. 


Genus  PTERONOTXJS  Gray. 

1838.  Pteronotus  Gray,  Mag.  zool.  and  hot.,  ii,  p.  500.  Decem- 
ber, 1838.     Type.  —  Pteronotus  davyi  Gray. 

Recognized  as  a  genus  distinct  from  Chilonycteris  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  iii,  p.  178,  December  10,  1890*. 


**  Pteronotus  davyi  Gray. 

1888.   Pteronotus  daryi  Gray,  Mag.  zool.  and  bot.,  ii,  p.  500. 

December,  1838. 
1885.    Chilonycteris  davyi  True,  Proc.  U.  S.  nat.  mus.,  vir 

(1884),  p.  604.     1885. 
1896.    Pteronotus  dacyi  J.  A.  Allen,  Bull.  Am^r.  mus.  nat. 

hist.,  Ill,  p.  178.     December  10,  1890. 
Type  locality.  —  Island  of  Trinidad. 

Pteronotus  davyi  fulvus  (Thomas). 

1892.    Chilonycteris  dacyi  fuhms  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  x,  p.  410.     November,  1892. 
Type  locality.  —  Las  Penas,  State  of  Jalisco,  Mexico. 
Regarded  by  Allen   (Bull.    Amer.    mus.    nat.  hist.,  vi,  p.   248, 
August  3,  1894)  as  a  color  phase  of  Pteronotus  davyi. 
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Genus  MORMOOPS  Leach. 

1822.   Monnoops  Leach,  Trans.  Linn,  soc,  xiii,  p.  76.     Type.  — 
Mormoops  btainviUii  Leach. 


*  Mormoops  blainvlllii  Leach. 

1822.   Mormoops  UainvilUi  Leach,  Trans.  Linn,  soc,  xiii,  p. 

77. 
1885.   Mormopa  blainmUei  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
Type  locality.  —  Jamaica. 

'^  Mormoops  megalophylla  Peters. 

1864.   Mormops  megalophyUa  Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  381. 
1885.   Mormops  megalophyUa  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  604.     1885. 
Type  locality.  -^  Mexico. 


Subfamily  Phyllostomatinae. 


Genus  LONCHORHINA  Tomes. 

1863.   Lonchorhina    Tomes,    Proc.   zool.   soc.   London,   p.   81. 
Type.  —  Lonchorhina  aurita  Tomes. 


*  Lonohorhina  aurita  Tomes. 

1863.   Lonchorhina  aurita  Tomes,  Proc.  zool.   soc.  London, 

p.  83. 
1885.    Lonchorina   aurita  True,  Proc.  V ,  S.   nat.   mus.,  vn 

(1884),  p.  604.     1885. 
Type  locality.  —  West  Indies. 
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Genus  OTOPTERXTS  Flower  and  Lydekker. 

1891.  Otopterus  Flower  and  Lydekker,  Introduction  to  the 
study  of  mammals,  p.  673.     Type.  —  Mctcrotus  icaterhouMi  Gray. 

According  to  H.  Allen  (Monogr.  bats  N.  Amer.,  p.  33,  March 
14,  1894)  this  genus  should  stand  as  Macrotua  Gray  (Proc.  zool. 
soc.  London,  1843,  p.  21,  type,  M,  waterhoiesii  Gray). 


*  Otopterus  bocourtianus  (Dobson). 

1876.    Macrotiis   bocourtianus   Dobson,  Ann.  and   mag.  nat. 

hist.,  4th  ser.,  xviii,  p.  436.     November,  1876. 
1885.   Macrotus  bocourtianus  True,  Proc.  U;  S.  nat.  mus.,  vn 

(1884),  p.  604.     1885. 
Type   locality.  —  Vera  Paz,  Guatemala. 

Otoptenui  buUeri  (H.  Allen). 

1890.    Macrotus  bidleri  H.  Allen,  Proc.  Amer.  philos.  soc., 

XXVIII,  p.  73.     May  10,  1890. 
1898.    Otopterus  bulleri  Merrtam,  Proc.  biol.  soc.  Washington, 

XII,  p.  18.     January  27,  1898. 
Type  locality.  —  Bolanos,  State  of  Jalisco,  Mexico. 
Regarded  by  Meniara  (Proc.  biol.  soc.  Washington,  xii,  p.  18, 
January  27,  1898)  as  identical  with  O.  niexicanus. 

*  Otopterus  calif omicus  (Baird). 

1858.  Macrotus  calif ornicus  Baird,  Proc.  acad.  nat.  sci.  Phila., 
p.  116. 

1885.  Macrotus  waterhouM  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  604.     1885.     (Part.) 

1894.  Macrotus  californicus  H.  Allex,  Monogr.  bats  X. 
Amer.,  p.  34.     (1893)  March  14,  1894. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Otopterus  mezicanuB  (Saussure;. 

1860.    Macrotus  tnexicantis  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  486.     November,  1860. 
1898.    Otopterus  aitxicanus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  18.     January  27,  1898. 
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Type  locality. — Yau tepee,  near  Ciiautla,  State  of  Morelos, 
Mexico. 

Otoptems  waterhousii  (Gray). 

1843.  Macrotus  waterhousii  Gray,  Proc.  zool.  80C.  London,  p. 
21. 

1891.  Otopterus  waterhoiisei  Flower  and  Lydekkbr,  Intro- 
duction to  the  study  of  mammals,  p.  673. 

1894.  ^f[(icrotn^'\  traterhousti  H.  Allen,  ^lonogr.  bats  N. 
Amer.,  p.  40.     (1893)  March  14,  1894. 

Type  locality.  —  Hayti. 


Genus  VAMP7RXTS  Leach. 

1X2*1.     Vinttptjrua  Leach,  Trans.  Linn,  soc,  xiii,  p.  79.     Type.  — 
VespertiUo  aperAni^ii  Linnaeus. 


*  Vampyms  spectrum  (Linnaeus) . 

17i)8.    [  VeHpertiUo^  speHnon   Linnaeus,  Syst.  nat.,  x  ed.,  i, 

p.  81. 

1822.     V(nitpfjn(8  spHctnmi  Leach,  Trans.  Linn,  soc,  xni,  p.  80. 
1885.     Vntuptfrm  Hi»ectrwii  True,  Proc.  L^.  8.  nat.  mus.,  vii 

(18S4),p.  004,     18S5. 
Type  locality.  —  South  America. 


Genus  CHROTOPTERUS   Peters. 

1805.  Chrotojttt^ruH  Peters,  Monatsber.  k.  preuss.  Akad. 
Wissensch.  Berlin,  p.  505.     Tyj)e  —  V((ni2>yrus  (nirittts   Peters. 

Recognized  as  a  genus  distinct  from  Vantpi/rtts  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  xiii,  p.  91,  May  12,  1900. 


*  Chrotoptenis  anritus  (Peters). 

18.50.     Vampi/rua  auritus  Peters,  Abhandl.  k.  preuss.  Akad. 
Wissensch.  Berlin,  p.  415. 
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1866.    Chrotopteru8  auritus   Peters,   Monatsber.   k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  505. 
1885.    Vampyrus  auritus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
1900.    Chrotoj)teru8  auritus  Allex,  Bull.  Amer.  mus,  nat.  hist., 

XIII,  p.  91.     May  12,  1900. 
Type  locality.  —  Mexico. 


Genus  MICRONTCTERI8  Gray. 

1 866.  Micronycteris  Gray,  Proc.  zool.  soc.  London,  p.  113,  Tjpe. 
—  Phyllophora  megalotis  Gray. 

For  use  of  this  name  in  place  of  Schizostoma  Gebvais  (Exp^d. 
du  Comte  de  Castelnau,  zool.,  mamm.,  p.  49,  1855)  see  Flower  and 
Lydekker,  Introduction  to  the  study  of  mammals,  p.  673,  1891. 


*  Micronycteris  behnii  (Peters) . 

1865.    Schizostoma  behnii  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  505. 
1885.    Schizostoma  behnii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
1898.  M\icronycteris'\  behnii  Miller,  Proc.  acad.   nat.  sci. 

Phila.,  p.  330.      July  12,  1898. 
Type  locality.  —  Cuyaba,  Matto  Grosso,  Brazil. 

*  Micronycteris  hirsutus  Peters. 

1869.    Schizostoma  hirsutmn  Peters,  Monataber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  396. 
1885.    Schizostoma  hirsutus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
1898.   M[icro)iyc(eris]  hirsuta   Miller,   Proc.  acad.  nat.  sci. 

Phila.,  p.  330.      July  12,  1898. 
Type  locality. — Unknown.     The  second  specimen  was  taken 

at  Pozo  Azul,  Costa  Rica  (see  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  ser.,  ii,  \k  318,  October,  1898). 

*  Micronycteris  megalotis  (Gray). 

1842.   Phyllophora  meyalotis  Gray,  Ann.  and  mag.  nat.  hist., 
X,  p.  257.     December,  1842. 
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1S85.    Schizoatoma  megalotis  True,   Proc.   U.    S.  nat.  mus., 

VII  (1884),  p.  604.     1885.     (Part.) 
1898.   M\icronycteri8]  megalotis  Miller,  Proc.  acad.  nat.  Bci. 

Phila:,  p.  330.     July  12, 1898. 
Type  locality.  —  Brazil. 

Micronyctaris  megalotis  mealcaiiiui  Miller. 

1898.   MicronycterU  megalotis  ynexicanus  Miller,  Proc.  acad. 

nat.  8ci.  Phila.,  p.  329.     July  12,  1898. 
Type  locality.  —  Plantinar,  State  of  Jalisco,  Mexico. 

MicronyctariB  microtis  Miller. 

1898.   Microfiycteris  microtis  Miller,   Proc.   acad.  nat.  sci. 

Phila.,  p.  328.     July  12,  1898. 
Type  locauty. —  Greytown,  Nicaragua. 


Genus  G-LTPHONYCTERIS  Thomas. 

1896.  Glyphonycteris  Thomas,  Ann.  and  mag.  nat.  hist.,  6th  ser., 
xviii,  p.  302.  October,  1896.  Type.  —  Glyphonycteris  sylvestris 
Thomas. 


Olyphonyotarifl  sylvestris  Thomas. 

1896.    Glyphonycteris  sylvestris  TnoMits,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  xviii,  p.  303.    October,  1896. 
Type  locality.  —  Imravalles,  Costa  Rica. 


Genus  TRACHYOPS  Gray. 

1847.    Trachyops  Gray,  Proc.  zool.  soc.  London,  p.  14.    Type. — 
Trachyops  f%digi7iosus  Gray  =  Vampyrus  cirrhosus  Spix. 


*  Trachyops  cirrhosus  (Spix). 

1823.     Vampyrus  cirrhosus  Spix,  Simiar.  et  vespeil.  Brasil., 
p.  64. 
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1878.    Trachyops  cirrhosus  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  481. 
1885.    Trachyops  cirrhosus  True,  Proc.  U.  S.  nat.  miis.,  vii 

(1884),  p.  604.     1885. 
Type  locality.  —  Brazil. 


Genus  PHTLLOSTOMXJS  Lac^p^de. 

1799.  Phyllo8tomu8  Lacep^de,  Tableau  des  divisions,  sous- 
divisions,  ordres  et  genres  des  mammiferes,  p.  16  (Published  as 
supplement  to  Discours  d'ouverture  et  de  cloture  du  cours  d*histoire 
naturelle,  et  tableaux  m^thodiques  des  mamraiftres  et  des  oiseaux). 
Type.  —  Vespertilio  hastdtus  Pallas. 


■*  Phyllostomus  hastatns  (Pallas). 

1767.  V[es]Mirtlli(ii\  hastnt ft s  PxLhAS,  Spicilegia  zoologica, 
fasc.  Ill,  p.  7. 

1799.  Phyllostowm  hxistatiis  LAcfepi:DE,  Tableaux  des  divi- 
sions, sous-divisions,  ordres  et  genres  des  raamraif^res,  p.  16 
(Published  as  supplement  to  Discours  d'ouverture  et  de 
cloture  du  cours  d'  histoire  naturelle,  et  tableaux  m^thodiques 
des  mammif^res  et  des  oiseaux). 

1885.  Phyllostorffa  hastatnm  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  604.     1885. 

Type  LOCALITY. —  Unknown. 


Genus  MIMON  Gray. 

1847.    Jfimofi  Gray,  Proc.  zool.  soc.  London,  p.  14.     Type. — 
PhyllostoifKt  hennettii  Gray. 


*  Mixnon  bennettii  (Gray) . 

1888.    PhyUostoiiKt  hennettn  Gray,  Mag.  zool.  and  bot.,  ii,  p. 
488.     December,  1888. 
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1847.   Jf[imon]  bennettii  Gray,  Proc.  zool.  soc.  London,  p.  14. 
1H85.    Mimon  bennettii  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  G04.     1885. 
Type  locality.  —  South  America. 


Genus  HEMIDERMA  Gervais. 

1855.  Ilentidenna  Gervais,  Exp^d.  du  Corate  de  Castelnau,  zool., 
mamm.,  p.  43.     Type.  —  P/u/llostoma  breviauulum  Wied. 

For  use  of  this  name  in  place  of  Carollia  Gray  (Mag.  zool.  and 
hot.,  II,  p.  488,  December,  1838,  see  Flower  and  Lydekker,  Intro- 
duction to  the  study  of  mammals,  p.  674,  1891. 


*  Hemiderma  brevicaudmn  (Wied). 

18"J1,  PhyUost\onnt'\  bernicawhun  Wied,  Schinz's  Thieri*eich, 
I,  p.  164.     (Obvious  misprint  for  brevicnmhim.) 

1855.  Ifeniidenna  brevicatidum  Gervais,  Expcd.  du  Comte  de 
Castelnau,  zool.,  mamm.,  p.  43. 

1885.  CaroUid  bretnmmbf  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  604.  •  1885. 

1891.  Ilnmidenna  brericaud(f  Flower  and  Lydekker,  Intro- 
duction to  the  study  of  mammals,  p.  674. 

Type  locality.  —  Unknown. 

Hemiderma  castanemn  (H.  Allen). 

1890.    CaroUia  c<istfinea  H.  Allex,  Proc.  Amer.  philos.  soc, 

XVIII,  p.  19.      February  25,  1890. 
Type  locality.  —  Costa  Kica. 


Digitized  by 


Google 


284    PROCEEDINGS:   BOSTON  SOCIETY  NATURAL  HISTORY. 
Subfamily  Glossophagixae.* 

Genus  OLOSSOPHAOA  £.  Geoffroy. 

1818.    Glossopfiaga  E.  Geoffroy,  M^m.  mus.  d'hist.  nat.,  Paris, 
IV,  p.  418.     Type. —  Vesjyertilio  soricinus  Pallas. 


G-lossophaga  mutica  Merriam. 

1898.    Glossophaga  mutica  Merriam,  Proc.  biol.  soc.  Wash 

ington,  XII,  p.  18.     January  27,  1898. 
Type  locality.  —  Maria  Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 

*  Oloasophaga  soricina  (Pallas) . 

1766.     Vespertilio  aoricinus  Pallas,  Miscell.  zool.,  p.  48. 
1818.    Olo88ophaga  soricina  E.  Geofpeoy,  M^m.  mus.  d'hist. 

nat.,  Paris,  iv,  p.  418. 
1885.    Olosaophaga  soricina  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
Type  locality.  —  Unknown. 


Genus  CHOERONTCTERIS  Tschudi. 

1844.    Choeronycteris  Tschudi,  Fauna  peruana,  p.  70.     Type.  — 
Choeronycteris  mexicana  Tschudi. 


*  ChoeronycteriB  mezicana  Tschudi. 

•  1844.    Choeronycteria  niexicana  Tj^ihudi,  Fauna  peruana,  p. 
72. 
1885.    Choeronycteria  mexicana  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  605.     1885. 
Type  locality.  —  Mexico. 

i  For  review  of  this  family  see  H.  Allen,  Trans.  Amer.  philos.  soc,  n.  s.,  xix,  pp.  237- 
26C.    June,  I^IW. 
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*  Choeronycteris  minor  Peters. 

1868.    Choeronycteris   minor   Peters,  Monatsber.  k.    preuss. 

Akad.  Wissensch.  Berlin,  p.  866. 
1885.    Choeronycteris  minor  True,  Proc.  U.  S.  nat.  mu8.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Surinam. 


Genus  MONOPHYLLXTS  Leach.^ 

1822.   Monophyllus  Leach,  Trans.  Linn,  soc,  xiii,  p.  75.     Type. 
-  MonophyUiis  redmani  Leach. 


*  Monophyllus  redmani  Leach. 

1822.    Monophyllus  redmani  Leach,  Trans.  Linn,  soc,  xiii,  p. 

76. 
1885.    Monophyllus  redmani  True,  Proc.  Y,  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Jamaica. 

Monophyllus  portoricensis  Miller. 

1900.   Monophyllus  port  or  ice  ns  is  Miller,   Proc.  Washington 

acad.  sci.,  ii,  p.  34.     March  80,  1900. 
Type  locality.  —  Cave  near  Bayamon,  Porto  Rico. 

IConophyllns  plethodon  Miller. 

1900.    Monophyllus  plethodon  Miller,  Proc.  Washington  acad. 

sci.,  11,  p.  85.     March  30,  1900. 
Type  locality.  —  St.  Michaels  Parish,  Barbadoes. 

Monophyllus  clinedaphus  Miller. 

1900.  Monophyllus   clinedaphus   Miller,    Proc.    Washington 

acad.  sci.,  ii,  p.  36.     March  30,  1900. 
Type  locauty.  —  Unknown. 

» Revised  by  MiUer,  Froc.  Washington  acad.  aci.,  ii,  pp.  31-38.    March  30, 1900. 
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Genus  LEPTONYCTERIS  Flower  and  Lydekker. 

1891.  Leptonycterls  Flowee  and  Lydekker,  Introduction  to 
the  study  of  raaramals,  p.  674.  Type.  —  Ischnoylosaa  nivalis 
Saussure. 


* Leptonycteris  nivalis  (Saussure). 

1860.  I[8chnoglo8S(i]  nivalis  Saussure,  Revue  et  magasin  de 
zoologie,  2d  ser.,  xii,  p.  492.     November,  1860. 

1885.  Ischnof/lossa  nivalis  True,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  605.     1885. 

1900.  Leptonycteris  nivalis  Miller,  Proc.  biol.  soc.  Washing- 
ton, XIII,  p.  126.     April  6,  1900. 

Type  locality.  —  Xear  tlie  snow  line  on  Mount  Orizaba, 
Mexico. 


Genus  ANOXTRA  Gray. 

1838.    Anoiira  (tray,  Mag.  zool.  and  hot.,  ii,  p.  490.    December, 
1838.     Type. — Anoura  yeoffroyi  Gray. 


*  Anoura  geoffroyi  Gray. 

1888.    Ammra  yeoffroyi  Gray,  Mag.  zool.  and  bot.,  ii,  p.  490. 

December,  IXW. 
1885.    Glossonycferis  kisiopyya  True,  Proc.  U.  S.  nat.  mus., 

VII  (18><4),  p.  605.     1885. 
1893.    Anara  yeojfroyi  Thomas,  Proc.    zool.  soc.  London,  p. 

335. 
Type  locality.  —  Brazil. 


Genus  LICHONTCTERIS  Thomas. 

1895.    Licho7iycteris  Thomas,  Ann.  and  mag.  nat.  hist.,  6th  ser., 
XVI,  p.  55.     July,  1895.     Type.  —  Livhonycttris  ohscurus  Thomas. 
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Iiichonycteris  obBcnnui  Thomas. 

1895.    Lichonycteri9  obscnrus  Thomas,  Ann.   and   mag.  nat. 

hist.,  6th  ser.,  xvi,  p.  56.     July,  1895. 
Type  locality.  —  Managua,  Nicaragua. 


Genus  PHYLLONTCTERIS  Gundlach. 

1861.  Phyllonycteris  Gt'XDLA<n,  Monatsber.  k.  preuss.  Akad. 
Wissensch.  Berlin  (1860),  p.  817.  Type. — Phyllonycteris  poeyi 
Gundlach. 


Phyllonycteris  bombifrons  Miller. 

1899.    Phyllonycteris    homhifrons    Miller,    Proe.   biol.   soc. 

Washington,  xiii,  p.  86.     May  29,  1899. 
Type  LocALfrY.  —  Cave  near  Bayamon,  Porto  Rico. 

PhyllonycteriB  planifrons  Miller. 

1899.    Phyllonycteris   itlnnifrons    Miller,    Proc.    biol.    soc. 

Washington,  xiii,  p.  34.     May  29,  1899. 
Type  locality.  —  Nassau,  New  Providence,  Bahamas. 

*  PhyllonycteriB  poeyi  Gundlach. 

1861.    Ph{j/llonycteris]  poeyi  Gundlach,  Monatsber.  k.  preuss 

Akad.  Wissensch.  Berlin  (1860),  p.  817. 
1885.   Phyllonycteris  poeyi  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885.* 
Type  locality.  —  Cuba. 

*  Phyllonycteris  sezekomi  Gundlach. 

1861.   Phyllonycteris     sezekorni    Gundlach,    Monatsber.    k. 

preuss.  Akad.  Wissensch.  Berlin  (1860),  p.  818. 
1885.   Phyllanycteris  sezekorni  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  605.     1885. 
Type  locality.  —  Cuba. 
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Genus  REITHRONYCTERIS  Miller. 

1898.   Reithronycteria  Miller,  Proc.  acad.  nat.  sci.  Phila.,  p.  333. 
July  12,  1898.     Type.  — EeithronycteHs  aphyUa  Miller. 


ReithronycteriB  aphylla  Miller. 

1898.    jReithronycteris  aphylki  Miller,  Proc.   acad.  nat.  sci. 

Phila.,  p.  334.    July  12,  1898. 
Type  locality.  —  Jamaica. 


Genus  BRACHYFHTLLA  Gray. 

1833.   Brdchyphylla  Gray,    Proc.   zool.   soc.   London,   p.    122. 
Type. —  JBrachyphylla  caveniarum  Gray. 


*  Brachyphylla  cavemamxn  Gray. 

1833.  Brachyphylla  cavernarnm  Gray,  Proc.  zool.  soc.  Lon- 
don, p.  123. 

1885.  Brachyphyllum  cauernarum  True,  Proc.  U.  S.  nat. 
mus.,  vn  (1884),  p.  605.     1885. 

Type  locality.  —  Island  of  St.  Vincent,  West  Indies. 


Subfamily  Stexodermatinae. 


Genus  ARTIBEXTS  Leach. 

1822.  Artiheus  Leach,  Trans.  Linn,  soc,  xiii,  p.  75.     Type. — 
Ai'tiheus  jamaicensiH  Leach  ^  Vesjferfilio  persjncillatns  Lixnaeus. 


Artibeus  coryi  J.  A.  Allen. 

1890.    Artibeus   coryi  J.    A.    Allen,   Bull.  Amer.  mus.  nat. 

hist.,  in.  p.  178.     November  14,  1890. 
Type  locality.  —  St.  Andrews  Island,  Caribbean  Sea. 
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*  Artibeus  intermedins  J.  A.  Allen. 

1885.    Artiheus  perspicUIatus  Trie,  Proc.  U.  S.  nat.  mns.,  vii 

(1884),  p.  605.     1885.     (Part.) 
1897.    Artideua  inte.nnedius  J.  A.  Allen,  Bull.  Amer.  mns. 

nat.  hist.,  ix,  p.  :^3.     March  11,  1897. 
Type  locality.  —  San  Jose,  Costa  Rica. 

Artibens  perspiciUatus  (Linnaeus) . 

1758.    [  VespertiUo^  perspicilhttifH  Lin'xakits,  Syst.  nat.,  x  ed., 

I,  1..  31. 
1838.    Arrtibeus  jHirapiriUifidfi  (Iuay,  Mag.  zool.  and  hot.,  ii, 

p.  487.     December,  1S3H. 
Type    LorALiTY.  —  Jamaica  (see   Allen   and    Chapman,  Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  8,  February  23,  1897). 


(ienus  URODERMA  Peters. 

18(>5.  UroderriHi  Peters,  Monatsber.  k.  preuss,  Akad.  Wis- 
sensch.  Berlin,  p.  588.  Type. —  P/it/ffosfohui perso/iatu7fi  T^ktkkh 
(nee  \VA(iNER)  =  Uvoderma  hilobatfon  Peters. 

liecognized  as  a  genus  distinct  from  ArtiheuH  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  X4ii,  p.  89,  May  12,  1900. 


IJroderma  planirostre  (Spix). 

1823.    PhyllostoiiHt  ^Vf//ii;*o.**^/*fi  Spix,  Simiar.  et  ves})ert.  Bra- 

sil.,  p.  ()6. 
Type   loi'ality.  —  Suburbs  of  Bahia,  Brazil. 
This  species,  though  not  mentioned  by  True,  was  recorded  by 
Dobson  (Catal.  chiropt.  Brit,  mus.,  p.  517,  1878)  from  the  island  of 
Grenada,  West  Indies,  and  from  Acaj>ulco,  State  Guerrero,  Mexico. 


Genus  DERMANURA  Gervais. 

1855.    Dernuunira  Gervals,  Exp^^d.   du   Comte   de    Castelnau, 
zol.,  mamm.,  p.  3H.     Type.  —  Dermanura  cinereum  Gervais. 
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Recognized  as  a  genus  distinct  from  Artibeus  by  Cope,  Amer. 
nat.,  XXIII,  p.  180,  February,  1889. 


*  Dermanura  cineremn  Gervais. 

1855.    Dermanura  ci/iereum  GERVAiSy  Exp6d.  du  Comte  de 

Castelnau,  zooL,  mamm.,  p.  36. 
1885.    Artibeus   cin^reus   True,   Proc,    U.    S.  nat.  mus.,   vn 

(1884),  p.  005.     1885. 
Type  locality.  —  Brazil. 

Dermanura  eva  Cope. 

1889.    Dermanura  eva  Cope,  Araer.  nat.,  xxiii,  p.  130.     Feb- 
ruary, 1889. 
Type  locality.  —  Island  of  St.  Martins,  West  Indies. 


Genus  VAMPYROPS  Peters. 

1805.  Vampyro}}9  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
senseh.  Berlin,  p.  356.  Included  Phyllostoina  lineatmn  E. 
'Geoffroy  and  Artibeus  vlttatus  Peters. 


*^aiiipyrops  lineatos  (E.  Geoffroy). 

1810.    Phylloatoma  Ihieation  E.  Geoffroy,  Ann,  mus.  d'hist. 

nat.,  Paris,  p.  180. 
1806.     V[(nnpt/rop8]  lineatus  Peters,  Monatsber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  392. 
18><5.     Wonpyrops  lineftfus  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  005.     1885. 
Type  locality.  —  Paraguay. 

*  Vampyrops  vittatus  (Peters). 

1H59.    Artibeus  rittatm  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  2*25. 
JS05.     V[tnnpyropH^  rittatas   Peters,   Monatsber.  k.  preuss. 
Akad.  Wissensch.  Berlin,  p.  356. 
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1885.    Vdmpyrops  vittatus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  605.     1885. 
Type  locality.  —  Puerto  Cabello,  Venezuela. 


Genus  STENODERMA  E.  Geoffroy. 

1818.    Stenoderma  E.  Geoffroy,  Description  de  PEgypte,  mam- 
mifdres,  ii,  p.  114.     Type. —  Stenoderma  rufum  E.  Geoffroy. 


Subgenus  Stenoderma  E.  Geoffroy. 

Stenoderma  montserratense  Thomas. 

1894.    Stenodenna  niontserratenae   Thomas,   Proc.   zool.  soc. 

London,  p.  133. 
Type  locality.  —  Island  of  Montserrat,  West  Indies. 

Stenoderma  nichoUsi  Thomas. 

1891.    Stenoderma  tiichollsi  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  vii,  p.  529.     June,  1891. 
Type  locality.  —  Island  of  Dominica,  West  Indies. 


Subgenus  Peltorhinus  Peters. 

1876.   Peltorhinus  Peters,    Monatsber.   k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  433.     Type.  — Artibeua  achradophilti8  Gosse. 


*  Stenoderma  achradophilnm  (Gosse) . 

1851.   Artibeus  achradophilics   Gosse,  A  naturalist's   sojourn 

in  Jamaica,  p.  271. 
1878.    Stenoderma    achradophilum    Dobson,   Cajbal.   chiropt. 

Brit,  mus.,  p.  527. 
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1HH5.    Stenodertnd    arhradophilum   True,   Proc.    U.    S.    nat. 

mu8.,  VII  (18H4),  p.  G05.     18S5. 
Type  locality.  —  Content,  Jamaica. 


Subjjjenus  Phyllops   Peters. 

18G5.  PJnjllops  Peters,  Monatsber.  k.  preuss.  Akad.  Wissensch. 
Berlin,  p.  85G.  Type. — PhyUoHtoma  (ilhoi)utrid<itHi/i  GrxnLArii 
=  A  ret  if}f'  u8  f  Client  tti<  Gray. 


*  Stenoderma  falcatum  (Gray) . 

1S89.    ArvtiheuH  J)dcntn^   (tray,    Ann.    nat.    hist.,   iv,  p.    1. 

September,  1889. 
1878.    Sfenoderma/airatfmi  Dobsox,  Catal.  chiropt.  Brit,  mus., 

p.  529. 
1885.    Stenoihrma  falcatmn  True,  Proc.  U.  S.  nat.  mus.,  vri 

(1884),  p.  G05.     1885. 
Type  L(h;ality.  —  Cuba. 


GenuH  ECTOPH7LLA  H.  Allen. 

1892.    EctopJujUa  H.  Allen,  Proc.  U.  S.  nat.  raus.,  xv,  p.  441. 
Type.  —  ErtophifUa  alba  H.  Allen. 


Ectophylla  alba  H.  Allen. 

1892.    Ectophylla  idba  II.  Allen,  Proc.  U.  8.  nat.  mus.,  xv, 

p.  442.     October  20,  1892. 
Type  locality.  —  Believed  to  be  the  vicinity  of  the  Segovia 
River,  Eastern  Honduras. 


.    Genus  CHIRODERMA  Peters. 

ISOO.    Chinnhnnn    Peters,  Monatsber.  k.  preuss.  Akad.    Wis- 
senHch.  Berlin,  }».  747.     Type. —  Chiroderma  viliosum  Peters. 
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*  Chiroderma  sal^ini  Dobson. 

1878     Chiroderma  salvini  DoBSOX,  Catal.  ehiropt.  Brit,  mus., 

p.  582. 
1885.    Chiroilernia  sfdvini  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  605.     1885. 
Type  locality.  —  Costa  Rica. 


(Mentis  PYOODERMA  Petei-s. 

1865.    Pygodennn  Peters,   Monat8l>er.   k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  357.     Type. — PhyllosUmia  biUtbiatuin  WAiiNER. 


^Pygoderma  bilabiatum  (Wagner). 

1843.    PhyUostoma  hihthuituni  Wagxer,  Wiegraann's  Arch. 

f.  Naturg.,  IX,  bd.  i,  p.  866. 
1878.    Pyfjodenna   hilahiatuni    Dobson,    Catal.  ehiropt.  Brit. 

mus.,  p.  586. 
1885.    Pygoikrma  bihtbiatrtrn    True,   Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  605.     1885. 
Type  locality.  —  Ipanema,  Sao  Paulo,  Brazil. 


Genus  STURNIRA  Gray. 

1842.  Sturtiira  Gray,  Ann.  and  mag.  nat.  hist.,  x,  p.  257.  De- 
cember, 1842.  Type. — Stttrnlra  spectrum  Gray  ^^  PhyUostoma 
liliuni  E.  Geoffroy. 


^Stnmira  lUinxn  (E.  Geoffroy). 

1810.   PhyUostoma  liliurn  E.  Geoffroy,  Ann.  mus.  d'hist.  nat., 


Paris,  XV,  p.  181. 
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1855.    Starnira  lilium  Gkbvais,   ExpM.   du  Comte  de   Cas- 

telnau,  zool.,  mamm.,  p.  39. 
1885.    Sturnira  lilium  True,  Proc.  V.  S.  nat.  mus.,  vii  (1884), 

p.  605.     1885. 
Type  locality.  —  Paraguay. 


Genus  CENT1JRIO  Gray. 

1842.    Centurio  Gray,   Ann.   and   mag.   nat.   hist.,    x,  p.   259. 
December,  1842.    Type. —  CeTiturio  senex  Gray. 


*  Centurio  mcmurtrii  H.  Allen. 

1861.    C\enturio\  mcniurtrii  H.  Allen,  Proc.  acad.  nat.  sci. 

Phila.,  p.  360. 
1885.    Centurio  mcmurtrii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 

Centurio  minor  Ward. 

1891.    Centurio  minor  Ward,  Amer.  nat.,  xxv,  p.  750.     Aug- 
ust, 1891. 
Type  locality.  —  Cerro  de  los  Pajaros,  La«  Vigas,  State  of 
Vera  Cruz,  Mexico. 

*  Centnrio  senez  Gray. 

1842.    Centurio  senex  Gray,  Ann.  and  mag.  nat.  hist.,  x,  p. 

259.   December,  1842. 
1885.    Centurio  senex  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  605.     1885. 
Type  locality. — Unknown. 
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Subfamily  Desmodontixak. 

Genus  DESMODVS  Wied. 

1826.  Desmodus  Wikd,  Beitrage  zur  Naturgesch.  Brasilieu,  ii,  p. 
231.  Type. — Desmodus  ru/us  Wikd  =  Phyllostonia  rotundum 
E.  Geoffboy. 


*  Desmodus  rotondus  (E.  Geoif roy) . 

1810.   Phylloatoma  rotundum  E.  Geoffroy,  Ann.  mus.  d^hist. 

nat.,  Paris,  xv,  p.  181. 
1885.    Desmodus  ruffes  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  605.     1885. 
1900.    Desmodus  rotundus  Thomas,  Ann.  mus.  civ.  stor.  nat. 

Grenova,  2d  ser.,  xx,  p.  547. 
Type  locality.  — Paraguay. 


Genus  DIPH7LLA  Spix. 

1823.   Diphylla  Spix,  Simiar.  et  vespert.  Brasil.,  p.  68.     Type. 

XHphylla  ecaudata  Spix. 

The  name  Haetnatojiycteris  was  proposed  by  II.  Allen  (Proc. 
U.  S.  nat.  mus.,  xviii,  p.  777,  October  27,  1896)  for  the  DiphyUa 
of  Dobson  (Catal.  chiropt.  Brit,  mus.,  p.  550,  1878),  should  it 
prove  to  be  distinct  from  that  of  Spix. 


*  DiphyUa  ecaudata  Spix. 

1823.    DiphyUa  ecaudata  Spix,  Simiar.  et  vespert.  Brasil.,  p.  68. 
1885.    Diphylla  ecaudata   True,    Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  605.     1885. 
Type  locality.  —  Brazil. 
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Order  PRIMATES. 
Suborder  Anthropoidea. 

Family  HAPALIDAB. 


Genus  MIDAS  E.  GeofTroy. 

1812.   Midas  E.  Geoffeoy,  Ann.  mus.  d'hist.  nat.,  Paris,  xix,  p. 
120.     Type. —  Simia  midas  Linnaeus. 


^  Midas  geoffroyi  (Pucheran). 

1845.   Ilapale  geoffroyi  Pucheran,  Rev.  zool.,  viii,  p.  336. 

September,  1845, 
1871.   Midas  geoffroii  S(^later,  Proc.  zool.  soc.  London,  p. 

478. 
1885.   Midas  geoffroyi  True,  Proc.  U.  S.  nat.  raus.,  vii  (1884), 

p.  611.     1885. 
Type  locality.  —  Unknown. 


Family   CBBIDAE. 
Subfamily  Alouattinae. 

Genus  ALOVATTA  Lac^p^de. 

1799.  Aloaatta  Lacep^de,  Tableau  des  divisions,  sous-divisions, 
ordres  et  genres  des  mamraif^res,  p.  4  (Published  as  supplement 
to  Discours  d'ouverture  et  de  cl6ture  du  cours  d'histoire  naturelle, 
et  tableaux  nu'thodiques  des  raammiftres  et  des  oiseaux).  Type. — 
tSifina  helzehtd  Lixnaeus. 
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*  Alonatta  viUosa  (Gray). 

1845.    Mycetes  viUosusJjtRAv^  Ann.  and  mag.  nat.  hist.,  xvi,  p. 

220.  October,  1845. 
1885.   Mycetes  villo^us  True,  Proc.  U.  S.  nat.  mus.,  vn  (1884), 

p.  611.     1885. 
1894.    Alouatta  villoaa  Fobbes,  A  hand-book  of  the  primates, 

I,  p.  199. 
Type  locality.  —  Brazil. 

*  Alonatta  paUiata  (Gray). 

1848.   Mycetes  pcUluitu 8  Gray,  Proc.  zool.  soc.  London,  p.  138. 
1863.   Alufttta  paUiata  Slack,   Proc*  acad.   nat.   sci.   Phila., 

(1862),  p.  519. 
1885.   Mycetes  palliatm  True,   Proc.    U.   S.   nat.  mus.,   vii 

(1884),  p.  611.     1885. 
1897.   [Alofiata]  palliaUt  Trouessart,  Catal.   mamm.,  pt.  i, 

p.  34. 
Type  IjOcality.  —  Caracas,  Venezuela. 


Subfamily  Nyctipitheoinae. 

This  name  is  untenable  since  Nyctijyithecus  has  been  replaced  by 
Aotus. 


Genus  SAIMIRI  Voigt. 

1831.  SaimM  Voigt,  Cuvier's  Thierreich,  i,  p.  95.  Type. — 
Simia  sciurea  Linnaeus. 

For  use  of  this  name  in  place  of  Chrysothrix  (Kaup,  Thierreich, 
I,  p.  50)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi,  p.  174,  June 
9,|1897. 


*  Saimirl  oeratadii  (Reinhardt). 

1872.    Chrysothrix    oerstedii    Reinhardt,    Vidensk.    Middel- 
elser,  p.  157. 
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1885.    Chryaothrix  oerstedi  True,  Proc.  U.  S.  nat.  mas.,  vn 

(1884),  p.  611.     1886. 
Type  locality.  —  Cartago,  Costa  Rica. 


Genus  AOTUS  Humboldt. 

1811.'  Aoti(8  Humboldt,  Recueil  d'obs.  de  zool.  et  d'anat.  comp., 
I,  p.  358.     Type.  —  Simia  trioirgiita  Huhboldt. 

For  use  of  this  name  in  place  of  Nyetiptthecua  (Spix,  Simiar. 
et  vespert.  Brasil.,  p.  24,  1823)  see  Palmer,  Science,  n.  s.,  x,  p. 
493,  October  6,  1899. 


*  Aotos  mflpas  (Sclater). 

1872.   Nyctipith4icu8  rufipes  Sclater,  Proc.  zool.  soc.  London, 

p.  3. 
1885.   Nyctipithecua  rufipes  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  611.     1885. 
Type  locality. —  San  Juan  del  Norte,  Nicaragua. 

*  Aotos  vociferans  (Spix). 

1 823.   Nyctipithecua  vociferana  Spix,  Simiar.  et  vespert.  Brasil., 

p.  25. 
1885.   Nyctipithecm  vociferana  True,  Proc.  U.  S.  nat.  mus., 

vii(1884),  p.  611.     1885. 
Type  locality.  —  Tabatinga,  Upper  Amazon,  Brazil. 


Subfamily  Cebinae. 


Genus  ATELES  £.  Geoffrey. 

1806.  Aulea  E.  Geoffroy,  Ann.  mus.  d'hist.  nat.,  Paris,  vn,  p. 
262.     Type.  —  Simia  paniacua  Linnaeus. 
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*  Ateles  atar  F.  Cuvier. 

1823.   A[t€l€8]  ater  F.  Cuvieb,  Hist.  nat.  mammif^res,  iii,  livr. 

XXXIX.     March,  1828. 
1885.   Ateles  ater  Tbue,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

611.     1885. 
Type  locality. —  Cayenne,  French  Gaiana. 

*  Ateles  geoffrojri  Kuhl. 

1820.   Ateles  geoffroy  (sic)  Kuhl,  Beitr%e  z.  Zoologie,  p.  26. 
1885.   Ateles  geoffrayi  Tbue,  Proc.  U.  S.  nat.  mas.,  vii  (1884), 

p.  611.     1885. 
Type  locality.  —  Unknown. 

*  Ateles  mflventris  Sclater. 

1872.   Ateles  rufiventris  Sclatbb,  Proc.  zool.  soc.  London,  p. 

688. 
1885.  Ateles  rufiventris  Tbue,    Proc.  U.   S.  nat.  mus.,  vii 

(1884),  p.  611.     1885. 
Type  locality.  —  Rio  Atrato,  northern  Colombia. 

*  Ateles  vellerosus  Gray. 

1865.   Ateles  vellerosus  Gbay,  Proc.  zool.  soc.  London,  p.  733. 
1885.   Ateles  vellerosus  Tbue,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  611.     1885. 
Type  locality. —  Supposed  to  be  somewhere  in  Brazil,  but 

this  is  clearly  an   error   (see   Alston,  Biol.   Centr.-Amer., 

mammals,  p.  10,  1879). 


Genus  CBBVS  Erxleben. 

1777.    Cebi(s  Ebxlebbn,  Syst.  regni  anim.,  i,  p.  44.     Included 
Simla  capucina  Linnaeus  and  Simia  fatueUus  Linnaeus. 


*  Cebns  hjrpoleiiciis  (Humboldt) . 

1811.    Simia  hypoleaca  Humboldt,  Recneil  d'obs.  de  zool. 

et  d'anat.  comp.,  i,  p.  337. 
1861.    Cebus  hypoleucus  Sclateb,  Nat.  hist,  rev.,  p.  509. 
1885.    Cebtis  hypolet^us  Tbue,   Proc.   U.   S.   nat.  mus.,  vii 

(1884),  p.  611.     1885. 
Type  locality. —  Rio  Sinu,  Bolivar,  Colombia. 
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APPENDIX. 

The  following  names  have  been  applied  to  members  of  recently 
revised  genera  since  the  publication  of  True's  list,  but  are  now  re- 
garded as  untenable. 

Cariacos  clavatus  True.^ 

1888.    Caria<;nii  cbfiHtttfs  Trie,  Proc.  U.  S.  nat.  mus.,  xi,  p. 
417. 
Preoccupied    by    (Wrua    cUn^atus    Hamilton    Smith    (Griffith's 
Cuvier,  Animal  kingdom,  v,  p.  315, 1827 )  and  rej)laced  by  Odocoihus 
truei  M e rui am  (p.  17). 

Sciums  wagneri  Allen. 

1898.    Sciurus  wa(/}teri  Allen,  Bull.  Amer.  mus.  nat.  hist.,  x, 

p.  453.     November  10,  1898. 

A  name  proposed  as  a  substitute  for  the  preoccMipied  S.  alhipes 

Wagner  and   A',  imriua  Wagner,  but  regarded  by  Nelson  (Proc. 

Washington  acad.  sci.,  i,  p.  4(3,  May  9,  1899)  as  a  synonym  of  *S^. 

poliopus  (p.  26). 

Sciums  poliopus  quercinus  Nelson. 

1898.    Sciuru^^  poliopus   quercinus   Nelson,   Proc.  biol.  soc. 
Washington,  xii,  p.  150.     June  30,  1898. 
Preoccupied  by  ^Sciurus  quercinus  Erxleben  (Syst.  regni  anim., 
I,  p.  432,  1777)  and  replaced  by  S.  poliopus  hernarulezi  Nelhon  (p. 
26). 

Sciums  fossor  anthonyi  Mearns. 

1897.    ^ciurus  fossor  anthonyi  Mearns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Sciurus,  Castor,  Neotoma,  and 
Sigmodon,  from  the  Mexican  border  of  the  United  States, 
p.  1.     March  5,  1897.     (Reprint:    Proc.  U.  S.  nat.  mus.,  xx, 
p.  501.     January  19,  1898.) 
Type   lo(  ality.  —  Campbell's    Ranch,   Laguna,   San    Diego 
County,  California. 
Regarded  by  Nelson  (l^roc.  Washington  acad.  sci.,  i,  p.  83,  May 
9,  1898)  as  identical  with  S,  griseus  (p.  30). 

1  This  name  wa8  inadvertently  omitted  on  page  17,  where  it  properly  belongs. 
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Sciiinis  aberti  concolor  True. 

1894.    Sciunts  nberti  concolor  Truk,  Diagnoses  of  new  North 
American  mammals,  p.  1.     April  26, 1894.     (Reprint:  Proc. 
U.  S.  nat.  mus.,  xvir,  p.  241.     November  15,  1894.) 
Preoccupied  by  tSciurus  concolor   Blyth  (Journ.  Asiat.  soc.  Ben- 
gal,  xxTv,  p.  474,  1855)  and  replaced  by  S,  aberti  ferreus  True 
(p.  31). 

Scinms  hndsonicns  orarios  Bangs. 

1897.    Sciurus   hufhonicus   orarius    Ban(;s,    Proc.    biol.    soc. 

Washington,  xi,  p.  281.     December  30,  1897. 
Type  localitv.  — Philo,  Mendocino  County,  California. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  x,  p.  276,  July 
22,  1898)  as  identical  with  ^V.  doufjhtsii  molb'pilosus  (p.  34). 

Sciurus  niger  melanonotus  Thomas. 

1890.    Sciurus   nitjer   rneUinonotus   Thomas,    Proc.  zool.  soc. 

London,  p.  73.  . 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 
Regarded. by  Nelson  (Proc.  Washington  acad.  sci.,  i,  p.  W^  May 
9,  1899)  as  identical  with  *V.  ocidatus  (p.  35). 

Sciurus  alstoni  Allen. 

1889.    Sciurus  alstoni  Allen,  Bull.  Amer.  mus.  nat.  hist.,  ii, 
p.  167.     October  21,  1889. 
Preoccupied  by  Sciurus  alstoni  A sdeusos  (Zool.  results  Yunnan 
Exp.,  T,  p.  252, 1878)  and  replaced  by  S.  nayaritensis  Allen  (p.  35). 

Reithrodontomys  aztecus  Allen. 

1893.  Reithrodontomys  aztecus  Allex,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  79.     Apiil  28,  1893. 

Type  locality.  —  La  Plata,  San  Juan  County,  New  Mexico. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  125,  May 
21, 1895)  as  identical  with  Jl,  megalotis  (p.  9S). 

Phenacomys  truei  Allen. 

1894.  Phenacomys  truei  Allen,  Bull.  Amer.  mus.  nat.  hist., 
VI,  p.  331.     November  7,  1894. 

Type     lo<  ality.  —  Black    Hills,    now    Laramie    Mountains, 
Wyoming. 
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Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  with  P.  orophilus  (p.  111). 

Phenacomys  oraxnontlB  Rhoads. 

1895.    Phenacamya  oramontis  Rhoads,  Amer.  nat.,  xxix,  p. 

941.     October,  1895. 
Type    locality.  —  Mount    Baker   Range,   British   Columbia, 
Canada.     Altitude,  6000  feet. 
Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  with  P.  orophihia  (p.  111). 

Phenacomys  ongava  IVIerriam. 

1889.   Phenacomys  ungaim  Mbrriam,  North  Amer.  fauna,  no. 

2,  p.  35.     October  30,  1889. 
Type  locality.  —  Godbout,  Quebec,  Canada. 
^      Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  w^ith  P,  celatus  (p.  112). 

Iivotomys  fuscodorsalis  Allen. 

1894.    Eoot07nij8  fuscodorsalis  Allen,  Bull.  Araer.  mus.  nat. 

hist.,  vr,  p.  103.     April  14,  1894. 
Type  locality.  —  Trousers  Lake,  New  Brunswick,  Canada. 
Regarded  by  Bailey  (Proc.  biol.  soc.  Washington,  xi,  p.  122,  May 
13,  1897)  as  a  color  phase  of  E.  gapperi  (p.  113). 

Evotomys  pygmaens  Rhoads. 

1894.    Evotomys   pygniaeus    Rhoads,    Proc.    acad.    nat.   sci. 

Phila.,  p.  284.     October  23,  1894. 
Type   locality.  —  Mouth    of    the    Nisqually  River,   Pierce 
County,  Washington. 
Regarded  by  Bailey  (Proc.  biol.  soc.  Washington,  xi,  p.  122,  May 
13,  1897),  as  identical  with  E,  occulerUalis  (p.  115). 


Subgenus   Tetramerodon   Rhoads. 

1894.  Tetranierodo7i  Rhoads,  Proc.  acad.  nat.  sci.  Phila.,  p. 
282.     October  23,  1894.     Type.  — Arvicoia  tetranierus  Rhoads. 

Regarded  by  Miller  (North  Amer.  fauna,  no.  12,  pp.  18-19,  62, 
July  23,  1891})  as  identical  with  the  subgenus  Microtus  (p.  116). 


Digitized  by 


Google 


MILLER  AND  REHN :   NORTH  AMERICAN  MAMMALS.  303 

Arvicola  insparatus  Allen. 

1894.   Arvicola  insperatus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

vr,  p.  347.     December  7,  1894. 
Type  locality. — Custer,  Black  Hills,  Custer  County,  South 
Dakota. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  20,  June  6, 
1900)  as  identical  with  Microtus  pennst/loauicus  modestus  (p.  117). 

Arvicola  microcephalus  Rhoads. 

1894.    Arvicola  (Mj/nomes)  mtcrocc;>Aa/w«  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  286.     October  23,  1894. 
Type  locality. — Lac  la  Hache,  British  Columbia,  Canada. 
Regarded  by  Bailey  (North  Amer.'  fauna,  no.  17,  p.  22,  June  6, 
1900)  as  identical  with  Microtus  drntnmondii  (p.  117). 

Microtus  stonei  Allen. 

1 899.    Microtus  stonei  Allen,  Bull.  Amer.  mus.  nat.  hist.,  xii, 

p.  5,  March  4,  1899. 
Type  locality.  —  Liard  River,  British  Columbia,  Canada. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  22,  June  6, 
1900)  as  identical  with  M,  drummondii  (p.  117). 

Microtus  insnlaris  Bailey. 

1898.  Microttis  insidaris  Bailey,  Proc.  biol.  soc.  Washington, 
XII,  p.  86.     April  30,  1898. 

Preoccupied  by  Lemmus  imidaris  Nilsson  (Ofver.  k.  vet.  akad. 
forh.,  Stockholm,  i,  p.  33, 1844)  and  replaced  by  Microtus  neso- 
philus  Bailey  (p.  118). 

Microtus  veUerosus  Allen. 

1899.  Microtus  vellerostcs  Allen,  Bull.  Amer.  mus.  nat.  hist., 
xii,  p.  7.      March  4,  1899. 

Type  locality.  —  Liard  River,  British  Columbia,  Canada. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  48,  June  6, 
1900)  as  identical  with  M,  mordax  (p.  122). 

Microtus  cautus  Allen. 

1899.   Microtus   cautus   Allen^   Bull.  Amer.  mus.  nat.  hist., 

xii,  p.  7.     March  4,  1899. 
Type  locality.  —  Hells  Gate,  Liard  River,  British  Columbia, 
Canada, 
liegarded  by  Bailey  (North  Amer.  fauna,  no!  17,  p.  48,  June  6, 
1900)  as  identical  with  M.  mordax  (p.  122). 
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Genus  AULACOMTS  Rhoads. 

1894.  Atdacomys  Rhoads,  Amer.  nat.,  xxviii,  p.  182.  February, 
1894.     Type.  —  Auhfcomt/s  arvicoloides  Rhoads. 

Regarded  by  Miller  (North  Amer.  fauna,  no.  12,  pp.  18,  66,  July 
23, 1896)  as  identical  with  the  subgenus  Armcoht  (p.  124). 


Microtus  principalis  Rhoads. 

1895.    Microtfis  principalis  Rhoads,  Amer.  nat.,  xxix,  p.  940. 

October,  1895. 
Type   locality.  —  Mount    Baker   Range,    British    Columbia, 
Canada.     Altitude,  6000  feet. 
Regarded  by  Bailey  (Xorth  Amer.  fauna,  no.  17,  p.  62,  June  6, 
1900)    as  identical  with  Jltrrofffs  richdnhoni  armcoloides  (p.  125). 

Microtus  pnmilus  Elliot. 

1899.   3ficrotH8  (Lar/urus)  />?/mi///^  Elliot,  Field  Columbian 

mus.,  publication  30,  zool.  ser.,  i,  p.  226.     February  1,  1899. 

Type    locality.  —  Happy  Lake,  Olympic  Mountains,  Clallam 

County,  Washington.     Altitude,  about  5000  feet. 

Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  68,  June  6, 

1900)  as  an  immature  Phen((c(ymy8. 

Microtus  morosus  Elliot. 

1899.    3ficrotus  morosus  Elliot,  Field  Columbian  mus.,  publi- 
cation 30,  zool.  ser.,  i,  p.  227.     February  1,  1899. 
Type    locality.  —  Boulder  Lake,  Olympic  Mountains,  Clallam 
County,  Washington.     Altitude,  about  5000  feet. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  70,  June  6, 
1900)  as  identical  with  3f.  orer/oni  (p.  127). 

Synaptom3r8  stonei  Rhoads. 

1898.    Si/iKiptoinys  stonei  Rhoads,  Amer.  nat.,  xxvii,  p.  53. 

January,  1893. 
Type  locality. —  Mays  Landing,  Atlantic  County,  New  Jersey. 
Regarded   by  Merriam  (Proc.  biol.   soe.  Washington,  x,   p.  58, 
March  19,  1896)  as  identical  with  S,  cooperi  (p.  132). 

Oeomys  nelsoni  Merriam. 

1892.    Geomys  nelsoni  Merriam,  Proc.  biol.  soc.  Washington, 
VII,  p.  164.     September  29,  1892. 


Digitized  by 


Google 


MILLER  AND  REHN :   NORTH  AMERICAN  MAMMALS.       305 

Type  locality.  —  North  slope  of  Sierra  Nevada  of  Colima, 
State  of  Jalisco,  Mexico.     Altitude,  6500  feet. 
Regarded  by  Merriam   (North  Amer.  fauna,  no.  8,  p.  147,  Janu- 
ary 31,  1895)  as  identical  with  Pappogeomya  hulleri  (p.  138). 

Perognathus  copei  Hhoads. 

1893.    PerogruUhxia  copei  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

p.  404.     January  30,  1894. 
Ttpk  LOt^ALiTY.  —  Near  Mobeetie,  Wheeler  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  20,  Septem- 
ber 20,  1900)  as  identical  with  P.flarescens  (p.  156). 

Perognathus  meamsi  Allen. 

1896.   Perognathus  meamsi  Allex,   Bull.    Amer.   mus.  nat. 

hist.,  VIII,  p.  237.     November  21,  1896. 
Type  locality.  — Watson's  Ranch,  15  miles  southwest  of  San 
Antonio,  Bexar  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  21,  Septem- 
ber 20,  1900)  as  identical  with  P.  merriami  (p.  156). 

PerognathoB  inomatUB  Merriam. 

1889.   PerogmUhas  inornattts  Merriam,  North  Amer.  fauna, 

no.  1,  p.  15.     October  25,  1889. 
Type  locality.  —  Fresno,  Fresno  County,  California. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  33,  Septem- 
ber 20,  1900)  as  identical  with  P,  longimembris  (p.  158). 

Perognathns  olivacens  amoanus  Merriam. 

1889.    Perogtmthus  olivaceus  amoenus  Merriam,  North  Amer. 

fauna,  no.  1,  p.  16.     October  25,  1889. 
Type  locality. — Nephi,  Juab  County,  Utah. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  37,  Septem- 
ber 20.  1900)  as  identical  with  P,  parvus  olivaceus  (p.  159). 

Perognathus  paradoxus  spilotus  Merriam. 

1889.    Perognathxis paradoxus  spilotus  Merriam,  North  Amer. 

fauna,  no.  1,  p.  25.     October  25,  1889. 
Type  locality.  —  Gainesville,  Cook  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  42,  Septem- 
ber 20,  1900)  as  identical  with  P.  hispidus  (p.  160). 
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Perognathus  latirostris  Rhoads. 

1894.   Perognathus  IcUirostris  Rhoads,  Amer.  nat.,  xxviu,  p. 
185.    February,  1894. 

Type  locality.  —  "  Rocky  Mountains." 
'"^Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  44,  Septem- 
beif20,  1900)  as  identical  with  P.  hispidus  paradaxtis  (p.  160). 

Perognathiui  conditi  Allen. 

1894.   Perognathus  conditi  Allbn,   Bull.   Amer.   mus.    nat. 

hist.,  VI,  p.  818.    November  7,  1894. 
Typb   locality.  —  San   Bernardino  Ranch,  Cochise  County, 
Arizona. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  44,  Septem- 
ber 20,  1900)  as  identical  with  P.  hispidus  paradoxus  (p.  160). 

Perognathiui  obsoums  Merriam. 

1889.   Perognathus  obscurus  Merbiah,  North   Amer.  fauna, 

no.  1,  p.  20.     October  25,  1889. 
Typb  locality.  —  Camp  Apache,  Grant  County,  New  Mexico. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  52,  Septem- 
ber 20,  1900)  as  identical  with  P.  intermedius  (p.  162). 

Perognathus  armatiis  Merriam. 

1889.   Perognathus  amiatus  Mebbiam,   North  Amer.   fauna, 

no.  1,  p.  27.     October  25,  1889. 
Typb  locality.  —  Mount  Diablo,  central  California. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  58,  Septem- 
ber J20,  1900)  as  identical  with  P.  calif omicus  (p.  163). 

Zapns  hndsonias  hardyi  Batchelder. 

1899.   Zapus  hudsonius    hardyi    Batchelder,    Proc.    New 

England  zool.  club,  i,  p.  5. 
Type   locality.  —  Mount  Desert   Island,   Hancock   County, 
Maine. 
Regarded  by  Preble  (North  Amer.  fauna,  no.  15,  pp.  10,  15, 
August  8,  1899)  as  identical  with  Z.  hudsonius  (p.  166). 

Zapns  imperator  Elliot. 

1899.   Zapus  imperator  Elliot,  Field  Columbian  mus.,  publi- 
cation 30,  zooL  sen,  i,  p.  228.    February  1,  1899. 
Type  locality. — Sieg's  Ranch,  Elwah  River,  Clallam  County^ 
Washington. 
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Regarded  by  Preble  (North  Amer.  fauna,  no.  16,  p.  26,  Augost 
3,  1899)  as  identioal  with  Z.  trinotatus  (p.  167). 

Sorex  idahoansis  Merriam. 

1891.    Sorex  idahoensis  Merriam,  North  Amer.  fauna,  no.  5, 

p.  32.     July  30,  1891. 
Type  locality.  —  Timber  Creek,  Salmon   River  Mountains, 
Idaho. 
Regarded  by  Merriam  (North  Amer.  fauna,  no.  8,  p.  60,  Deoem- 
ber  81,  1895)  as  identical  with  S.  personatua  (p.  235). 

Sorez  vagrans  similia  Merriam. 

1891.    Sorex  vagrans  similis  Merriam,  North  Amer.  fauna, 
no.  5,  p.  34.    July  30,  1891. 
Preoccupied   by  Sorex  similia  Hbnsel   (Zeitschr.  der  deutsch. 
geolog.  Gesellsch.,  vn,  p.  459,  1855)  and  replaced  by  S,  obscurus 
Merriam  (p.  238). 

Sorez  sansanrai  candatua  Merriam. 

1895.  Sorex  sauasurei  caudatus  Merriam,  North  Amer.  fauna, 
no.  10,  p.  84.    December  31, 1895. 

Preoccupied  by  Sorex  caudatus  Horsfield  (Cat.  mamm.  mus. 
£ast-India  Company,  p.  135,  1851,  ex  Hodgson,  Ann.  and  mag.  nat. 
hist.,  2d  ser.,  iii,  p.  203,  March,  1849,  nonien  nudum)  and  replaced 
by  S.  aaussurei  mutahilis  Merriam  (p.  241). 

Scapanus  dilatua  True. 

1894.    Scapanus  dilatus    True,    Diagnoses    of    new    North 
American  mammals,  p.  2.    April  26,  1894.     (Reprint:   Proc. 
U.  S.  nat.  mus.,  xvn,  p.  242.     November  15,  1894.) 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 
Regarded  by  True  (Proc.  U.  S.  nat.  mus.,  xix,  p.  52,  December 
12,  1896)  as  identical  with  S,  califomicus  (p.  251). 

Vespertilio  incantns  J.  A.  Allen. 

1896.  Vespertilio  incautus  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  viii,  p.  239,    November  21,  1896. 

Type  locality.  —  San  Antonio,  Bexar  County,  Texas. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  56,  October 
16,  1897)  as  identical  with  Myotis  vdifer  (p.  255). 
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Vespertilio  Incifugim  aastroriparius  Rhoads. 

1897.    Vespertilio  lucifugiM    austroHparius    Rhoads,    Proc. 

acad.  nat.  sci.  Phila.,  p.  227.     May  22,  1897. 
Type  locality.  —  Tarpon  Springs,  Hillsboro  County,  Florida. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  18,  p.  60,  October 
16,  1897)  as  identical  with  Myotia  lucifugus  (p.  255), 

Vespertilio  melanorhinns  Merriam. 

1890.    Vespertilio  melanorhitius  Merriam,  North  Amer.  fauna, 

no.  3,  p.  46.     September  11,  1890. 
Type  locality.  —  Little  Spring,  north  base  of  San  Francisco 
Mountain,  Coconino  County,  Arizona. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  69,  October 
16,  1897)  as  identical  with  Myotis  ccdiforfiicys  (p.  256). 

Vespertilio  nitidus  henshawii  H.  Allen. 

1894.    V[espertilio]  nitidus  henshawii  H.  Allen,  Monogr.  bats 

North  Amer.,  p.  103.     (1893)  March  14,  1894. 
Type   locality.  —  Near  Wingate,    Bernalillo   County,    New 
Mexico. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  69,  October 
16,  1897)  as  identical  with  Myotis  califomicus  (p.  256). 

Vespertilio  gryphus  septentrionalis  Trouessart. 

1 897.    [  Vespertilio  gryphus']  septentrioficUis  Trouessart,  Catal. 

mamm.,  pt.  i,  p.  131. 
Type  locality.  — Eastern  United  States ;  name  based  on  the 
"northern  form  of  Vespertilio  gryphus'^'*  of  H.  Allen,  Monogr. 
bats  North  Amer.,  p.  80,  (1893)  March  14,  1894. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  75,  October 
16,  1897)  a«  identical  with  Myotis  subulatus  (p.  257). 

Vespertilio  chrysonotus  J.  A.  Allen. 

1896.    Vespertilio  chrysonotus  J.  A.  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  viii,  p.  240.     November  21,  1896. 
Type  locality.  —  Kinney  Ranch,  Sweetwater  County,  Wyo- 
ming. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  77,  October 
16,  1897)  as  identical  with  Myotis  evotis  (p.  258). 
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▼espemgo  merriami  Dobson. 

1886.    Vesper ugo  merriami  Dobson,  Ann.  and  mag.  nat.  hist., 

5th  ser.,  xviii,  p.  124.    Aagust,  1886. 
Type  locality. —  Supposed  to  have  been  Locust  Grove,  Lewis 
County,  New  York,  but  in  fact  Red  Bluff,  Tehama  Ck)unty, 
CaUfornia. 
Regarded  by  True,  (Proc.  U.  S.  nat.  mus.,  x,  p.  515,  August  6, 
1888)  and  Miller   (North  Araer.  fauna,  no.  13,  p.  31,  October  16, 
1897)  as  identical  with  Pipistrelkis  hesperus  (p.  259). 


ERRATA. 

Page      6,  line  7  from  bottom,  for  "  Cat.  mus.  p.  42  **  read  Catal. 
des  mamm.  du  mus.  national  d^hist.  nat.,  p.  142. 
**       14,  between  lines  6  and  7  from  bottom,  insert: 

1895.  Dorcelaphus  oirginianns  macraiirus  Allen,  Bull.  Amer. 
mus.  nat.  hist,  vii,  p.  263.     August  21,  1895. 

«       16,  line  11  from  bottom,  for  "  1828  "  read  1829. 
"       16,  between  lines  5  and  6  from  bottom,  insert : 

1894.    Cariacus  virginianua  m^exicamts   Rhoads,  Amer.  nat., 
xxvni,  p.  525.     June,  1894. 

"        18,  line  11  from  bottom,  for  ^^  rooseveldti  "  read  roosevelti. 
"       18,  line  16  from   bottom,  for  "  (Smith)  "   read    (Hamilton 

Smith). 
"       20,  between  lines  7  and  8  from  top,  insert : 

1896.  Rangifer  groerdandicus  Allen,  Bull.  Araer.  mus.  nat. 
hist.,  viii,  p.  234.     November  21,  1896. 

"        25,  line  10  from  top,  for  "mammiferes"  read  mammif^res. 

"       36,  line  10  from  top,  for  "  Yavapi  "  read  Yavapai. 

"        52,  line  19  from  top,  for  '^  ^permophilus^^  read  S\j>ermO' 

philiis], 
"        52,  line  21   from  top,  for  "  S[permophilu8y'  read  Spermo- 

philus. 


Digitized  by 


Google 


310     PROCEEDINGS:  BOSTON  SOCIETY   NATURAL   HISTORY. 

Page  56,  after  last  line,  insert : 

1838.    Spermophilua  macro urus    Bennett,    Proc.   zool.   soc. 
London,  i,  p.  41. 

1889.  Spermophiliis    gramnuirus    macrounis    Allen,    Bull. 
Araer.  mus.  nat.  hist.,  ii,  p.  170.     October  21,  1889. 

"        72,  line  4  from  top,  omit  comma  after  word  Mountains. 
"       93,  line  22  from  bottom,  for  "  Oryxomys  "  read  Oryzomys, 
"       94,  between  lines  8  and  9  from  top,  insert: 

1891.    Oryzomys  paluatris  Allex,  Bull.  Amer.  mus.  nat.  hist., 
Ill,  p.  215.    April  17, 1891. 

"       94,  line  2  from  bottom,  for  "  177  "  read  178. 

"       96,  line  18  from  top,  for  "  Popocatapetl "  read  Popocatepetl. 

"       100,  line  3  from  top,  for  "  Card."  read  Carol. 

"       104,  lines  10  and  15  from  bottom,  for  "  80  "  read  27. 

"        117,  line  6  from  bottom,  for  " Nynomes^'  read  Mynomes. 

"        166,  lines  8  and  9  from  top,  for  "Bull.  U.  S.  gcol.  surv.  terr., 

2d  ser.,  i,"  read  Bull.  U.  S.  geol.  and  geogr.  surv.  terr.,  i. 
"        178,  line  8  from  top,  for  "i "  read  in. 
"       221,  line  18  from  top,  for  "  Skizziete  "  read  Skizzirte. 
'•       227,  lines  7  and  8  from  bottom,  for  "Prodr.  metb.  mamm." 

read  Prodr.  syst.  mamm.  et  avium. 
"       248,  between  lines  4  and  5  from  top,  insert: 

1890.  Sorex  palustris   Dobson,  Monogr.  insectivora,  pt.   in, 
fasc.  I,  pi.  xxiii,  fig.  18. 

"       272,  Une  5  from  bottom,  for  "  1840  "  read  1839. 
"       288,  line  9  from  top,  insert  parenthesis  after  1888. 
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INDEX. 


Page  references  of  minor  importance  in  italics. 


abbreviatus  (Microtus),  121. 

aberti  (Sciurus),  31. 

abietorum  (Napaeozapus),  169. 

abietorum  (Peromyscus),  71. 

abietorum  (Vulpe«),  206. 

abietorum  (Zapus),  169. 

abrasufl  (Dysopes),  271. 

abrasufi  (Molossus),  271. 

abrasus  (Promops),  271. 

Abromys  lordi,  169. 

Abrothrix.  100. 

acadicuB  (Microtus),  117. 

acapulcensis  (Cervus),  14. 

acapulceusis  (Odocoileus),  14. 

achradophilum  (Stenodenna),291,  292. 

achradophilus  (Artibeus),  291. 

actuooa  (Mustela),  226. 

acuchy  (Dasyprocta),  174. 

Adelonyctens  gaumeri,  261. 

adolphei  (Macroxus),  28. 

adolphei  (Sciurus),  28. 

adspersus  (Heteromys),  164. 

aedimn  (Plagiodontia),  172. 

aegyptiacus  (Nyctinomus),  271. 

aequitorialis  (Putorius),  226. 

aereus  (Scalops),  260. 

aestuans  (Sciurus),  37. 

affinis  (Eutamias),  44. 

affinis  (Hesperomys),  68. 

afanis  (Mustela),  226. 

affinis  (Neotoma),  104. 

affinis  (Peromyscus),  68. 

affinis  (Putorius),  226. 

affinis  (Tamias),  44. 

affinis  (Vesperimus),  68. 

agilis  (Dipodomys),  163. 

agills  (Perodipus),  163. 

./^outi,  175. 

paca,  176. 
aguU  (Dasyprocta),  174. 
akeleyi  (Peromyscus),  68. 
Akodon,  100. 

boliviense,  100. 

caliginosus,  100. 

teguina,  100. 
alacer  (Lepus),  186. 
alascana  (Callotaria),  192. 
alascanus  (Callorhinus),  192. 


alascensis  (Dicrostonyx),  136. 
alascensis  (Evotomys),  118. 
alascensis  (Lemmus),  134. 
alascensis  (Myotis),  266. 
alascensis  (Putorius),  222. 
alascensis  (Sorex),  239. 
alascensis  (Ursus),  233. 
alascensis  (Vulpes),  205. 
alascensis  (Zapus),  166. 
alaskanus  (Sorex),  243. 
alba  (Ectophylla),  292. 
albescens  (Vespertilio),  265. 
albibarbis  (Neosorex),  243. 
albibarbis  (Sorex),  243. 
albigula  (Neotoma),  106. 
albigularis  (Eptesicus),  261. 
albigularis  (Vespertilio),  261. 
albigularis  (Vesperus),  261. 
albinasus  (Pappogeomys),  138. 
albipes  (Sciurus),  300. 
albirostre  (Tayassu),  13. 
albirostris  (Sus),  12,  13. 
albirostris  (Tayassu),  13. 
albiventer  (Sorex),  244. 
albolimbatus  (Heteromys),  164. 
albolimbatus  (Sciurus),  34. 
albomaculatum  (Phyllostoma),  292. 
albus  (Canis),  207. 
albus  (Diclidurus),  269. 
Alee,  18. 
Alces,  18. 

americanus,  18,  19. 

gigas,  19. 

machlis,  19. 
alexandrinus  (Mus),  65. 
alfari  (Sciurus),  38. 
alfari  (Sigmodontomys),  95. 
alfaroi  (Hesperomys),  92. 
alfaroi  (Oryzomys),  92. 
allamandi  (Galictis),  218,  219. 
allenl  (Heteromys),  1H4. 
alleni  (Hodomys),  111. 
alleni  (Lepus),  180,  181. 
alleni  (Microtus),  130. 
alleni  (Neofiber),  130. 
alleni  (Neotoma),  111. 
alleni  (Putorius),  224. 
alleni  (Rhogeessa),  266. 


Digitized  by 


Google 


312    PROCEEDINGS:   BOSTON   SOCIETY  NATURAL  HISTORY. 


alleiii  (Sciurus),  35. 
alleni  (Spermophllus),  56. 
alleni  (Zapus),  168. 
Alouatta,  21)6. 

palliata,  297. 

villosa,  207. 
Alouattinae,  296. 
alpinus  (Eutamias),  40. 
alpitius  (Ochotona),  175. 
alpinus  (I'teromys),  60. 
alpinus  (Scapanus),  251. 
alpinus  (SciuropteruB),  60. 
alpinus  (Tamias).  40. 
alpinas  (Tbomomys),  148. 
alfltoni  (Caluromys),  5. 
alstoni  (Neotomodon),  110. 
aUtoni  (Sciurus),  301. 
alticola  (Blarina),  248. 
alticola  (Microtus),  123. 
alticola  (Perognathus),  159. 
alticola  (Thomomys),  146. 
alticolus  (Arvicola),  123. 
alticoluB  (Microtus),  123. 
alticolua  (Perognathus),  159. 
alticolus  (Tliomomys),  146. 
altivallis  (Thomomys),  143. 
Aluatta  palliata,  297. 
ambanralis  (Spilogale),  215. 
ambigua  (Spilogale),  215. 
ambiguus  (Dipodomys),  149. 
amencana  (Antilocapra),  20. 
americana  (Antilope),  20. 
americana  (Mustela),  226. 
americana  (Taxidea),  217. 
americanus  (Alces),  18,  19. 
americanos  (Bison),  21. 
americanus  (Cervus),  13. 
americanus  (Dipus),  166. 
americanus  (Lepus),  177. 
americanus  (Mustela),  226. 
americanus  (Noctilio),  269. 
americanus  (Odocoileus),  14. 
americanus  (Ursus),  233,  234- 
americanus  (Vesperimus),  76. 
americanus  (Zapus),  166. 
Ammospermophilus,  46. 
amoenus  (Eutamias),  40. 
amoenus  (Perognathus),  305. 
amoenus  (Sorex),  237. 
amoenus  (Tamias),  40. 
amphibius  (Arvicola),  124. 
Amphisorex  lesueurii,  235. 
amplus  (Perognathus),  158. 
anastasae  (Peromyscus),  68. 
anastasae  (Scalops),  250. 
angularis  (Thomomys).  143. 
Imgulatum  (Tayassu),  12. 
angulatus  (Dicotyles),  12. 
angulatus  (Tayassu),  12. 


angusticeps  (Microtus),  122. 
angufltice|)8  (Neotoma)»  105. 
angustirostris  (Macrorhinus),  196. 
angustirostris  (Perognathus),  161. 
Anisonyx  rufa,  6*^,  64. 
anitae  (Thomomys),  146. 
annectens  (Lutra),  210,  ^11. 
annectens  (Neotoma),  104. 
annectens  (Spermophllus),  54. 
annulata  (Wagneria),  231. 
annulatus  (Paradoxurus),  231. 
annulatus  (Spermophllus),  46. 
anomalus  (Mus),  164. 
Anoura,  286. 

geofifroyi,  286. 
anthonyi  (Hesperomys),  68. 
anthonyi  (Neotoma).  101. 
anthonyi  (Perognathus),  162. 
anthonyi  (Peromyscus),  68. 
anthonyi  (Scapanus),  252. 
anthonyi  (Sciurus),  300. 
Anthropoidea,  296. 
antillarum(Oryzomys),  92. 
Antilocapra^  20. 

americana,  20. 
Antilocapridae.  20. 
Antilope  americana,  20. 
Antrozoinae,  266. 
Antrozous,  266. 

pacificus,  267. 

pallidus,  266,  267, 
Anura  geoffroyi,  286. 
Aotus,  298. 

rufipes,  298. 

vociferans,  298. 
apache  (Perognathus),  157. 
apache  (Sciurus),  36. 
aphylla  (Rekhronycteris),  288. 
Aplodontia,  63. 

leporina,  63. 

major,  63. 

olympica,  64. 

pacitica,  64. 

phaea,  64. 

rainier!,  64. 

rufa,  64. 
Aplodontiidae,  63. 
aquaticus  (Lepus),  188. 
aquaticus  (Oryzomys),  92. 
aquaticus  (Scalops),  249. 
aquaticus  (Sorex),  249. 
aquilonius  (Fiber),  131. 
Araeosciurus,  35. 
araneus  (Sorex),  235. 
arboreus  (Peromyscus),  68. 
Arctibeus  falcatus,  292. 
arctica  (Cervus).  19. 
arcticeps  (Onychomys),  Q(S, 
arctic  us  (Hesperomys),  84. 
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arcticus  (Lepiis),  179. 
arcticus  (Peromyscus),  84. 
arcticus  (Pntorius),  222. 
arcticus  (Rangifer),  19. 
arcticus  (Sorex),  23(5. 
Arctocephalus,  192. 

townsendi,  192. 

ursinus,  192. 
Arctogale,  222,  224. 
Arctomys,  68. 

avarus,  59. 

beecheyi,  60. 

bobac.  58. 

canadensis,  69. 

citellus,  68. 

columbianus,  48. 

dacota,  68. 

douglasii,  50. 

empetra,  58. 

flaviventer,  68. 

franklinii,  49. 

ignavus,  69. 

lewisii,  68. 

ludovicianus,  57,  68. 

marmota.  68. 

monax,  69. 

Olympus,  69. 

phaeognatha,  49. 

pruinosus,  69. 

ricliardsonii,  64. 
Arctopithecus  castaneiceps,  8. 
arctos  (Ursus),  232. 
arenacea  (Neotoma),  101. 
arenarius  (Greomys),  137. 
arenarius  (Perognathus).  161. 
arenarius  (Peromyscus),  73,  83. 
arenicola  (Onychomys),  67. 
arenicola  (Perognathus),  167. 
argentatus  (Scalops),  249. 
aries  (Ovis),  22. 
arizonae  (Lepus),  184. 
arizonae  (Neotoma),  101,  106. 
arizonae  (Peromyscus),  84. 
arizonae  (Sigmodon),  90. 
arizonae  (Sitomys),  84. 
arizonae  (Spilogale),  216. 
arizonensis  (Cynomys),  67. 
arizonensis  (Microtus),  119. 
arizonensis  (Putorius),  224. 
arizonensis  (Reitbrodontomys),  96. 
arizonensis  (Sciurus),  36. 
armata  (Loncheres),  170. 
armatus  (Loncheres),  169,  170. 
armatus  (Nelomys),  169. 
armatus  (Perognathus),  306. 
armatus  (Spermophilus),  46. 
artemisiae  (Peromyscus),  84. 
artemisiae  (Sitomys),  84. 
Artibeus,  288,  ^89,  290. 


Artibeus  achradophilus,  291. 

cinereus,  290. 

coryi,  288. 

intermedins,  289. 

jamaicensis,  288. 

persplcillatus,  289. 

vittatus,  290. 
Artlodactyla,  12. 
artus  (Perognathus),  162. 
arvalis  (Mus),  116. 
Arvicola,  124,  S04. 

alticolus,  123. 

amphibius,  124. 

austerus,  128. 

aztecus,  118. 

borealis,  116. 

breweri,  118. 

califomica,  120. 

chrotorrhinus,  124. 

curtata,  126. 

curtatus,  126. 

drummondi,  117. 

drummondii,  117. 

edax,  120. 

gapperi,  118. 

haydeni,  128. 

insperatus,  303. 

leucophaeus,  123. 

longicaudus,  122. 

macropus,  126. 

mexicanus,  123. 

microcephalus,  303. 

minor,  129. 

modesta,  117. 

mogollonensis,  123. 

montana,  118. 

mordax,  122. 

nanus,  119. 

nuttalli,  81. 

operarius,  120. 

oregoni,  127. 

oregonus,  127. 

pall  id  lis,  127. 

pauperrima,  127. 

phaeuH,  123. 

pinetorum,  125. 

quasiater,  126. 

richardsoni,  124. 

riparius,  116. 

scalopsoides,  126. 

terraenovae,  118. 

tetramerus,  122,  302. 

texiana,  91. 

townsendi,  122. 

townsendii,  121. 

trimucronata,  134. 

xanthognatlia,  124. 

xanthoguathus,  124. 
Arvicolidae,  24. 
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arvicoloides  (Aulacomys),  125,  S04. 
arvicoloides  (Microtus),  125,  S04. 
asellus  (Lepufl),  181. 
asiaticus  (Sciurus),  39. 
astuta  (Bassaris),  230. 
astatus  (Ba%arl8cii8) ,  230. 
Atalapha  cinerea,  263. 

intermedia,  263. 

mexicanaf  262. 

noveboracensis,  262. 

pfeifferi,  262. 

seminola,  262. 

teiiotis,  262. 
Ateles,  208. 

ater,  299. 

geoffroy,  299. 

geoffroyi,  299. 

ruflventris,  299. 

vellerosus.  299. 
ater  (Ateles),  299. 
ater  (Canis),  207. 
athabascae  (Bison) ,  21. 
Atophyrax,  243. 

bendirei,  244. 

bendirii.  £43,  244. 
atrata  (Mustela),  226. 
atricapillus  (Spermophilus),  49. 
atronasus  (Dipodomys),  150. 
atrovarius  (Thomomys),  144. 
attwateri  (Geomys),  187. 
attwateri  (Lepus),  183. 
attwateri  (Neotoina),  101. 
attwateri  (Peromyscus),  68. 
auduboni  (Lepus),  185. 
audubonii  (Lepus),  185. 
Aulacomys,  304. 

arvicoloides,  125,  304. 

richardsoni,  124. 
aurantius  (Reithrodontomys),  98. 
aureogaster  (Sciurus),  25. 
aureolus  (Hesperomys),  81. 
aureus  (Thomomys),  144. 
auricularis  (Microtus),  126. 
auripectus  (Peromyscus),  68,  69. 
auripectus  (Sitomys) ,  68. 
aurita  (Didelphys),  7. 
aurita  (Lonchorhina),  277. 
auritus  (Chrotopterus),  279,  S80. 
auritus  (Peromyscus),  69. 
auritus  (Vampyrus),  279,  £S0, 
austerus  (Arvicola),  128. 
austerus  (Hesperomys),  69. 
austerus  (Microtus),  128. 
austerus  (Peromyscus),  69. 
australis  (Pipistrellus),  259. 
australis  (Reithrodontomys),  96. 
australis  (Scalops),  250. 
austrinus  (Geomys),  136. 
austroriparius  (Vespertiiio),  307. 


ayams  (Arctomys),  59. 
avia  (Mephitis),  212. 
aztecus  (Arvicola),  118. 
aztecus  (Hesperomys),  69. 
aztecus  (Lepus),  186. 
aztecus  (Microtus),  118. 
aztecus  (Peromyscus),  69. 
aztecus  (Reithrodontomys),  801. 

bachmani  (Lepus),  186, 189. 
badius  (Spermophtlus),  56. 
bahamensis  (Eptesicus),  260. 
bahamensis  (Vespertiiio),  260. 
bailey i  (Lepus),  185. 
baileyi  (Lynx),  200. 
bailey i  (Neotoma),  101. 
baileyi  (Perognathus),  160. 
baileyi  (Sciurus),  32. 
Baiomys,  83. 
Baiosciurus,  38. 
bairdi  (Microtus),  128. 
bairdi  (Sorex),  239. 
bairdii  (Elasmognatlius),  24. 
bairdU  (Lepus),  177,  178. 
Balantiopteryx,  268. 

plicata,  268. 
baliolus  (Peromyscus),  83. 
banderanus  (Peromyscus),  69. 
bangs!  (Perognathus),  158. 
bangsi  (Sciuropterus),  61. 
bangsi  (Vulpes),  205. 
bangsii  (Lepus),  179. 
barbara  (Galictis),  219. 
barbara  (Mustela),  219. 
barbata  (Phoca),  194. 
barbatuB  (Erignathus),  194. 
barrowensis  (Spermophilus),  46. 
Bassaricyon,  231. 

gabbii,  231. 
Bassaris  astuta,  230. 

raptor,  280. 

sumlchrasti,  231. 
Bassariflcus,  230,  ^Sl. 

astutus,  230. 

flavus,  230. 

Oregon  us,  230. 

raptor,  230. 

saxicola,  230. 
beecheyi  (Arctomys),  50. 
beecheyi  (Spermophilus),  50. 
behnii  (Micronycteris),  280. 
behnii  (Schizostoma),  280. 
beldingi  (Spermophilus),  46. 
bella  (Neotoma),  101. 
bellus  (Peromyscus),  69. 
belti  (Sciurus),  29. 
belzebul  (Simla),  296. 
bendirei  (Atophyrax),  244. 
bendirii  (Atophyrax),  S4S,  244. 
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bendirii  (Sorez),  244. 
bennettii  (Mimon).  282,  28S, 
bennettii  (Phylloetoma).  282. 
beringensis  (Spermophilus),  47. 
berlaudieri  (Blarina),  247. 
berlandieri  (Taxidea),  217. 
bernardinus  (8permophiluH),  47. 
bernicaudiun  (Phyllostoma),  288. 
bilabiatum  (Phylloetoma),  293. 
bilabiaturo  (Pygoderma),  293. 
bilineata  (Saccopteryx),  208. 
bilineatus  (Urocryptus),  268. 
bilobatum  (Uroderma),  289. 
bimaculatus  (Perognathus),  166. 
biologiae  (Galictis),  219. 
bishop!  (Lepus),  179. 
Bison,  21. 

americanas,  21. 

athabascae,  21. 

bison.  21. 
bison  (Bison),  21. 
bison  (Bos),  21. 
blainvillei  (Mormope),  277. 
blainvillii  (Mormoops),  277. 
Blarina,  245. 

alticola,  248. 

berlandieri,  247. 

breWcauda,  245,  H^. 

carolinensis,  245,  24$. 

cinerea,  247. 

costaricensis,  246. 

floridana,  247. 

foesor,  249. 

goldmani,  248. 

holophaga,  246. 

machetes.  248. 

magna,  249. 

mexicana,  248. 

nelsoni,  248. 

nigrescens.  248. 

obscura,  247. 

orophila,  247. 

parva,  247. 

peninsulae,  246. 

peregrina,  248. 

soricina,  247. 

telmalestes,  246. 

tropicalis,  247. 
bobac  (Arctomys),  58. 
bocourtianus  (Macrotus),  278. 
bocourtianus  (OtopteroH),  278. 
boliviense  (Akodon),  100. 
bombifrons  (Phyllonycteris),  287. 
boothiae  (Sciurus),  29. 
borealis  (Arvicola),  116. 
borealis  (Cystophora),  195. 
borealis  (Eutamias),  44. 
borealis  (Lasiuros),  261,  262. 
borealis  (Microtus),  116. 


borealis  (Odocoileus),  14. 
borealis  (Tamias),  44. 
borealis  (Vespertilio),  261. 
bomcae  (Sigmodon),  89. 
Bos  bison,  21. 

moschatus,  21. 
bottae  (Oryctomys),  144. 
bottae  (Thomomys),  144. 
Bovidae,  21. 

boylii  (Hesperomys),  69. 
boylii  (Peromyscus),  69. 
Brachylagus,  189. 
Brachyphylla,  288. 

cavemarum,  288. 
Brachyphyllum  cavemarum,  288. 
brachyorus  (Capromys),  171. 
Bradypodidae,  8. 
Bradypus,  8. 

castaneiceps,  8. 

didactylus,  8. 

infuscatus,  8,  9. 

tridactylus,  8. 
brasiliensis  (Lepus),  190. 
brasiliensis  (Lutra),  210. 
brasiliensis  (Nyctiuomus),  271,  272. 
brevicauda  (Blarina).  245,  246. 
brevicauda  (Carollia),  283. 
brevicauda  (Hemidenna),  283. 
brevicaadum  (Hemiderma),  283. 
brevicaudum  (Phyllostoma),  283. 
brevicaudus  (Evotomys),  114. 
brevicaudus  (Onychouiys),  66. 
brevicaudus  (Sorex),  245. 
brevicaudus  (Sperniophilus),  47. 
brevimanus  (Naialufi),  247. 
brevinasus  (Perognathus),  158. 
brewer i  (Arvicola),  118. 
breweri  (Microtus),  118. 
breweri  (Parascalops),  252. 
breweri  (ScalopH),  252. 
breweri  (Scapanus),  252. 
brumalis  (Mustela),  226. 
bninneus  (Peromyscus),  81. 
bryanti  (Neotoma),  101. 
bryanti  (Perognathus),  163. 
buckleyi  (Speripophilus),  50. 
Budorcas,  21. 

bulbivorum  (Diplostoma),  144. 
bulbivorus  (Thomomys),  144. 
bullata  (Neotoma),  107. 
bulleri  (Eutamias),  40. 
bulleri  (Geomys),  138. 
bulleri  (Heteromys),  164. 
bulleri  (Macrotus),  278. 
bulleri  (Oryzomys),  92. 
bulleri  (Otop terns),  278. 
bulleri  (Pappogeomys),  138,  SOS. 
bulleri  (Tamias),  40. 
bursarius  (Geomys),  136. 
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bursarius  (Mus),  136. 

Cabassous,  11. 

centralis,  11. 
cagottis  (Canis),  208. 
cagottis  (Lyciscus),  208. 
calif omiana  (Otaria),  190^  191. 
californiaiios  (Otaria),  191. 
calif omianus  (Zalophus),  191. 
californica  (Arvicola),  120. 
calif ornica  (Didelphis),  7. 
californica  (Lepus),  181. 
californica  (Neotoma),  101. 
califomicus  (Cenriis),  16. 
calif omicus  (Dipodomys),  150. 
califomicus  (Evotouiys),  116. 
califomiciis  (Hesperomys),  70. 
calif omicns  (Lepas),  181. 
califomicus  (Lynx),  200. 
califomicus  (Macrotus),  278. 
califomicus  (Microtus),  120. 
califomicus  (Molossus),  271. 
califomicus  (Mus),  70. 
califomicus  (Myotis),  266,  308, 
califomicus  (Nyctinomus),  272.. 
calif omicufl  (Odocoileus),  16. 
califomicus  (Otopterus),  278. 
califomicus  (Perognathus),  163,  S06. 
calif oruicus  (Peromyscus),  70. 
califomicus  (Promops),  271. 
califomicus  (Scalops),  261. 
califomicus  (Scapanus),  261,  S07, 
califomicus  (Sciuropterus),  61. 
califomicus  (Sorex),  240. 
califomicus  (Urocyon).  202. 
califomicus  (Ursus),  233. 
califomicus  (Vesperllio),  266. 
caliginosus  (Akodon),  100. 
caliginosus  (Hesperomys),  100. 
callipeplus  (Eutaroias),  40. 
callipeplus  (Tamiaa),  40. 
callistus  (Perognathus),  167. 
Callorhlnus,  191. 

alascanus,  192. 

ursinus,  192. 
Callotaria,  191. 

alascana,  192. 
callotis  (Lepus),  181. 
Caluromys,  5. 

alstoni,  6. 

derbianus,  6. 

pallidus,  6. 
campestris  (Lepus),  179. 
campestris  (Neotoma),  102. 
campestris  (Zapus),  167. 
canadensis  (Arctomys),  69. 
canadensis  (Castor),  62. 
canadensis  (Cervus),  18. 
canadensis  (61  is),  69. 


canadensis  (Lutra),  211. 
canadensis  (Lynx),  199. 
canadensis  (Mustela),  211,  227. 
canadensis  (Ovis),  22. 
canadensis  (Peromyscus),  70. 
canadensis  (Sitomys),  70. 
cancrivorus  (Procyon),  228. 
cancrivorus  (Ursus),  228. 
canescens  (Didelphis),  4. 
canescens  (Marmosa),  4. 
canescens  (Microtus),  119. 
canescens  (Neotoma),  107. 
canescens  (Perognathus),  162. 
canescens  (Spermophilus),  47. 
canicaudus  (Microtus),  119. 
caniceps  (Eutamia^),  40. 
caniclunis  (Lepus),  186. 
Canidae.  202. 
canina  (Peropteryx),  269. 
canina  (Saccopteryx),  269. 
caninus  (Vespertilio),  269. 
Canis,  207. 

albus,  207. 

ater,  207. 

cagottis,  208. 

cinereoargenteus,  202. 

estor,  209. 

familiaris,  207. 

frustror,  208. 

fulvus,  204. 

griseo-albus,  207. 

griseus,  207. 

lagopus,  206. 

latrans,  208. 

lestes,  208. 

meamsi,  209. 

mexicanus,  207. 

microdon,  209. 

nebracensis,  208. 

nubilus,  207. 

ochropus,  209. 

pallidus,  208. 

peninsulae,  209. 

velox,  206. 

vigilis,  209. 

yirginianus,  202. 

vulpes,  204. 
canus  (Peromyscus),  71. 
canus  (Spermophilus),  63. 
Caprolagus,  184. 
Capromyinae,  170. 
Capromys,  170. 

brachyurus,  171. 

foumieri,  170. 

ingrahami,  171. 

melanurus,  171. 

pilorides,  17r. 

prehensilis,  171. 

thoracatus,  171. 
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CM>acina  (Simla),  290. 
Cariacus,  14. 

clavatus,  300. 

Columbian  UBf  15. 

coueeif  15. 

macrotis,  16. 

mezicanus,  800. 

osceola,  17. 

rufinus,  18. 

toltecus,  17. 

virginianus,  14. 
cariboa  (Cervus),  10. 
caribou  (Rangifer),  10. 
Camivora,  197. 
carolii  (VespertiUo),  255. 
carolinensis  (Blarina),  245,  £46. 
carolineiisis  (Castor),  63. 
carolinensis  (Evotomys),  115. 
carolinensis  (Sciurus),  30. 
carolinensis  (Sorex),  246. 
Carollia,  283. 

brevicaada,  283. 

castanea,  283. 
cascadensis  (Sciurus),  34. 
cascadensis  (Vulpes),  205. 
castanea  (CaroUia),  283. 
castaneiceps  (Arctopithecus),  8. 
castaneiceps  (Brady pus),  8. 
castaneum  (Hemideruia),  283. 
castanops  (Cratogeomys),  139. 
castanops  (Geomys),  139. 
castanops  (Pseudosloma),  139. 
castanurus  (SpermophiIus),47. 
castanurus  (Tamias),  47. 
Castor,  62. 

canadensis,  62. 

carolinensis,  63. 

fiber,  62,  63. 

f  rondator,  63. 

paciiicus,  63. 

zibethicus,  130^  131. 
Castoridae,  62. 
catus  (Felis),  197. 
caudatus  (Sorex),  307. 
caudivolvula  (Viverra),  227. 
caudivolvulus  (Cercoleptes) ,  228. 
caudivolvulus  (Potos),  227. 
caurina  (Mustela),  226. 
caurinuB  (Eutamias),  40. 
caurinus  (Evotomys).  113. 
caurinus  (Myotis),  257. 
cautus  (Microtus),  303. 
cayemarum  (Brachyphylla),  288. 
cavemarum  (Brachyphyllum),  288. 
Cavia  cristata,  174. 
Cebidae,  296. 
Cebinae,  208. 
Cebus,  299. 

hypoleucus,  290. 


cedrosensis  (Peromyscus),  71. 
celatus  (Phenacomys),  112,  30£. 
centralis  (Cabassous),  11. 
centralis  (Echinomys),  170. 
centralis  (Proechimys),  170. 
centralis  (Tatoua),  11. 
Centurio,  294. 

mcmurtrii,  204. 

minor,  204. 

senex,  294. 
Cercolabes  pallidus,  173. 
Cercoleptes,  227. 

caudivolvulus,  228. 
cerrosensis  (I^epus),  189. 
cerrosensis  (Odocoileus),  14. 
Cervaria,  199. 
cervlcalis  (Sciurus),  26. 
Cervidae,  13. 
Cervinae,  18. 

cervinus  (Thomomys),  144. 
Cervus,  18. 

acapulcensis,  14. 

americanus,  JSy  14. 

arctica,  17 

calif  oruicus,  16. 

canadensis,  18. 

caribou,  19. 

clavatus,  300. 

Columbian^  15. 

elaphus,  18. 

groenlandicus,  20. 

heniionus,  15. 

leucurus,  16. 

macrourus,  14. 

mexicanus,  16. 

occidentalis,  18. 

roosevelti,  18. 

rutinus,  17. 

sartorii,  17. 

tarandus,  19. 

toltecus,  17. 
Chaetodipus,  160. 
chapman!  (Dipodomys),  153. 
chapmani  (Lepus),  186. 
chapmani  (Oi7zomy8),  92. 
chapmani  (Perodipus),  153. 
cherriei  (Geomys),  142. 
cherriei  (Hesperomys),  71. 
cherriei  (Macrojjeomys),  142. 
cherriei  (Ory'zouiys),  95. 
cherriei  (PeromyscuH),  71. 
cherriei  (ZygoiiontoinyH),  95. 
chiapensis  (Sciurus),  28. 
Chilonatalus,  274. 
Chilonycterinae,  275. 
Chilonycteris,  275,  £76, 

davyi,  276. 

fulvus,  276. 

macleayi,  275. 
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Chilonycteris  macleayii,  276. 

pamellii.  275. 

persouata,  275. 

rubiginosa.  270. 
ChilotuB.  127. 

chiriquinus  (Proechimys),  170. 
Chir(xierma,  2t>2. 

salvini,  2SfS. 

Tillosum,  292. 
Chironectes,  8. 

mininiiui,  4. 

variegatus,  4. 
Chiroptera,  255. 
Choeronycteris,  284. 

mexicana,  284. 

minor,  285. 
Choloepus.  8. 

hoflmanni,  8. 
Cholopus  hoffmani,  8. 
Chrotopterus,  279. 

auritus,  279,  280, 
chrotorrhiuus  (Arvioola),  124. 
chrotorrhinuB  (Microius).  124. 
chrysodeirus  (Sperinophilua),  47. 
chrysodeirus  (Tainia^n),  47. 
chrysotnelas  (Oryzomys),  92.  100. 
chrysonotus  (Vespertilio),  .S08. 
chrysopsis  (Reithnxiontouiys),  96. 
ChryMOtbrix,  297. 

oeretedi,  298. 

oerstedil,  297. 
chrysotis  (Reithrodontomys),  96. 
cbrysurus  (Myoxus),  169. 
cicognani  (Putorius),  221. 
cicognanii  (MuHtela),  221. 
oicogiianii  (Putorius).  221. 
ciliolabrum  (Myotis),  257. 
ciliolabram  (Veepertilio),  257. 
cinerascens  (Lepus),  188^  189. 
cineraBcens  (Spermopbilus),  47. 
cinerascens  (Tainlan),  47 
cinerea  (Atalapha),  203. 
cinerea  (Blariiia).  247. 
cinerea  (Didelphis),  4. 
cinerea  (Didelphys),  4. 
cinerea  (Micoureus),  4. 
cinerea  (Neotoma),  100^  102. 
cinereicollis  (Eutamiaa),  40. 
cinereicoUis  (Taiuias),  40. 
cinereoargenteus  (Canis),  202. 
cinereoargeiiteus  (Urocyon).  202. 
cinereum  (Dermanura),  289,  290. 
ciuereus  (Artibeus),  290. 
cinereus  (Atalapha).  263. 
cinereus  (Lasiurus),  262.  363. 
cinereus  (Mus),  102. 
cinereus  (Sciiirus),  37. 
cinereus  (Sorex),  246. 
cinereus  (Vespertilio),  262. 


cineritius  (Peromyscus),  71. 
cinnamomea  (Neotoina),  108. 
.cinnamomeus  (Spermophilus),  52 
cinnainomeus  (Tamias).  52. 
cirrhosus  (Trachyops),  281,  28t. 
cirrhosus  (Vampyrus),  281. 
citellus  (Mus),  46. 
citiUus  (Arctomys),  58. 
clavatus  (Cariacus).  800. 
clavatus  (Cervus),  800. 
dementis  (Peromyscus),  84. 
dinedaphus  (Monophyllus),  285. 
clusius  (Thomomys),  145. 
cocos  (Sciurus),  28. 
Coelogenus,  175. 
Coelogenys,  175. 

paca,  175. 
Coendou,  178. 

mexicanum,  178. 

pallidum,  178. 
Coendu  pall  id  us,  174. 
colimae  (Siguiodon),  90. 
colimensis  (Sciurus),  26. 
collaris  (Lagomys),  176. 
collaris  (Ochotona),  176. 
colliaei  (Sciurus),  27. 
colonus  (Geomys),  136. 
coloratus  (Oryzomys),  94 
Columbiana  (Neotoma),  102. 
coiumbianus  (Arctomys),  48. 
columbianus  (Cariacus),  15. 
coiumbianus  (Cervus),  15. 
columbianus  (Cynomys),  57. 
coiumbianus  (Odocoileus),  15. 
columbianus  (Perodipus),  154. 
columbianus  (Perognathus),  159,  160. 
columbianus  (Spermophilus),  48. 
columbiensis  (Lt*pus),  178. 
compactus  (Dipodomys),  158. 
coinpacius  (Perodipus),  158. 
comptus  (Peromyscus),  72. 
concolor  (Pel is),  197. 
conoolor  (Sciurus),  31,  301. 
conditi  (Perognathus),  806. 
Condylura,  258. 

cristata.  258. 
Conepatus,  217. 

humboldUi.  217. 

mapurito,  217. 
confinis  (Lepus).  185. 
consobrinus  (Eutamias),  42. 
consobrinus  (Tamias),  42. 
constable!  (Phenacomys),  112. 
cOiistrictus  (Microtus),  120. 
coolidgei  (Peromyscus),  85. 
cooperi  (Sorex),  235. 
cooperi  (Synaptomys).  ISly  182,  304* 
copei  (Perognathus),  305. 
Corvus  macrourus,  14. 
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-coryi  (Artibeus),  288. 
coryi  (Felis),  197. 
CorynorhinuB,  266. 

macrotis,  260. 

pallesceiis,  266. 

towiiBendii.  266. 
«06tarioensi8  (Blarina),  246. 
costaiicensis  (Macrogeomys),  142. 
coetaricensiB  (Oryzomys),  92. 
costaricensis  (Reithrodontomys),  96. 
couchii  (Spermophilus),  50. 
couesi  (Cariacos),  15. 
aaaesi  (Erethlzon),  178. 
couesi  (Hesperomys),  92. 
couesi  (Odocoileus),  15. 
•cooesi  (Oryzomys),  92,  93, 
cnnsideDS  (Galictis),  219. 
crassus  (Phenacomys),  112. 
Oratogeomys,  138. 

castanops,  189. 

estor,  189. 

folvescens,  189. 
\  goldmani,  139. 

merriami,  138. 

oreocetes,  139. 

peregrinus,  189. 

perotensis,  139. 
•crawfordi  (Notiosorex),  244. 
crawfordi  (Sorest),  244. 
crepuscularis  (Nycticejas),  264. 
€ricetinae»  f4*  66. 
Cricetodipiis  flaviis,  156. 

parvus,  168, 169. 
Cricetus  talpoides,  148. 
crinitug  (Hesperomys),  72. 
•crinitus  (Peromyscus),  72. 
cristata  (Cavia),  174. 
^isUta  (Condylura),  268. 
cristata  (CystopboraK  196. 
cristata  (Dasyprocta),  174. 
cristata  (Phoca),  196. 
cristatus  (Sorex),  268. 
cristobalensis  (Peromyscus),  87. 
crooki  (Dorcelaphus),  16. 
crooki  (Odocoileus),  16. 
<;rypt06pilotu8  (Spermophilus),  48. 
CryptotiB,  246. 
cubanus  (Nycticeius),  264. 
cubanus  (Solenodon),  254. 
cubanus  (Vesperus),  264. 
cubensis  (Eptesicus),  261. 
cubensis  (Scotophilus),  261. 
cubensis  (Vesperugo),  261. 
cumberlandius  (Geomys),  136. 
cumulator  (Neotoma),  103. 
CuniculiLs  torquatus,  136. 
cuppes  (Ochotona),  176. 
curtata  (Arvicola),  126. 
'Curtatus  (Arvicola),  126. 


curtatus  (Microtus),  126. 
Cyclopes,  9. 

didactylus,  9. 
Cydothurus,  9. 
Cycloturas  didactylus.  9. 
cynocephala  (Nycticea),  272. 
cynocephalus  (Nyctinomus),  272. 
Qrnomys,  67. 

arizonensis,  67. 

columbianus,  57. 

gunnisoni,  57. 

leucurus,  57. 

lewisii,  58. 

ludovicianus,  68. 

mexicaniis,  68. 
Cystophora,  195. 

borealis,  195. 

cristata,  196. 

dacota  (Arctomys),  68. 
dakotensis  (Sciurus),  32. 
dalli  (Lepus),  178. 
dalli  (Ovis),  22. 
dalli  (Synaptomys),  188. 
dalli  (Ursus),  232. 
Danis,  232. 
Dasypodidae,  11. 
Dasypodinae,  11. 
Dasyprocta,  174. 

acuchy,  174. 

agutl,  174. 

cristata,  174. 

isthmica.  174. 

mexicana,  174. 

punctata,  174,  175. 
Dasyproctidae,  174. 
Dasypterus,  263. 

intermedins,  263. 

xanthinus,  263. 
Dasypus  novemcinctus,  11. 

unicinctus,  11. 
davyi  (Chilonycteris),  276. 
davyi  (Pteronotus),  276. 
dawsoni  (Evotomys),  113. 
dawsoni  (Rangifer),  19. 
decolorus  (Rhipidomys),  88. 
decolorus  (Sitomys),  88. 
decumanus  (Mus).  66. 
degener  (Lutra),  212. 
deletrix  (Vulpes),  205. 
deppei  (Sciurus),  38. 
depressus  (Nyctinomus),  272. 
derbianus  (Caluromys),  5. 
derbianus  (Didelphis),  5. 
Dermanura,  289. 

cinereum,  289,  290. 

eva,  290. 
deserti  (Dipodomys),  160. 
deserti  (Reithrodontomys),  98. 
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deserticola  (UesperomyB),  86. 
deserticola  (Lepus),  182. 
deserticolus  (Hesperomys),  85. 
deserticolus  (Peromysciis),  86. 
desertorum  (Neotoina),  103,  106. 
desmarestianus  (Heteromys),  164. 
Desmodontinae,  295. 
Desmodus,  295. 

rotundas,  296. 

rufus,  295. 
diazi  (Lepus),  177. 
dickensoui  (Reithrodontomys),  97. 
Diclidurus,  269. 

albus,  269. 
Dicotyles,  12. 

angulatus,  12. 

labiatus,  13. 

sonoriensis,  12. 

tajacu.  13. 
Dicrostonyx,  134. 

alascensis,  135. 

hudsonius,  134,  135, 

nelsoni,  135. 

richardsoni,  136. 

unalascensis,  135. 
didactyla  (Myrmecophaga),  9. 
didactylus  (Brady pus),  8. 
didactylus  (Cyclopes),  9. 
didactylus  (Cycloturas),  9. 
Didelphia,  3. 
Didelphiidae,  3. 
Didelphis,  S,  7. 

aurita,  7. 

califomica,  7. 

canescens,  4. 

cinerea,  4. 

marsupialis,  7. 

murina,  4^  5. 

philander,  5. 

pigra,  7. 
Didelphys  aurita,  7. 

cinerea,  4. 

derbianus,  5. 

marsupialis,  7. 

murinus,  6. 

nudicaudata,  6. 

quica,  6. 

virginiana,  7. 
difficilis  (Feromyscus),  72. 
difficilis  (Vesperimus),  72. 
dilatus  (Scapanus),  307. 
Diphylla,  295. 

ecaudata,  295. 
Diplostoma  bulbivorum,  144. 
Dipodidae,  166. 
Dipodomyinae,  149. 
Dipodoinys,  149. 

agilis,  153. 

ambiguus,  149. 


Dipodomys  atrouasus,  160. 

californicus.  150. 

chapmani,  153. 

compactiis,  153. 

deserti,  150. 

elator,  150. 

exilis,  150. 

melanurus,  161. 

merriami,  149y  150,  15^. 

mitchelli,  151. 

montanus,  150^  161. 

nevadensis,  151. 

nitratoides,  151. 

nitratus,  151. 

ordii,  154. 

oraatus,  151. 

pallidulus,  160. 

parvus.  151. 

perotensis,  162. 

phillipii,  152. 

phillipsii,  149,  152. 

similus,  152. 

simiolis,  152. 

spectabilis,  152. 
Dipodops  longipes,  153. 

palmeri,  154. 

richardsoni,  154. 

sennetti,  154. 
DipuB  americanuB,  166. 

hudsonius.  166. 
discifera  (Hyonycteris),  276. 
discifera  (Thyroptera),  275. 
dispar  (Neotoma),  104. 
dispar  (Perognathus),  163. 
dobsoni  (Sorex),  237. 
dolichocephalus  (Macrogeomys),  142. 
Dorcelaphus,  14. 

crooki,  15. 

eremicus,  16. 

macrourus,  309. 

texensis,  17. 
dorsalis  (Eutamias),  41. 
dorsalis  (Sciurus),  28,  S9. 
dorsalis  (Tamias),  41. 
dorsata  (Hystrix),  172. 
dorsata  (Mazama),  23. 
dorsatum  (Erethizon),  172. 
dorsatus  (Erethizon),  172. 
douglasii  (Arctomys),  50. 
douglasii  (Geomys),  145. 
douglasii  (Sciurus),  33. 
douglasii  (Spermophilus),  50. 
douglasii  (Thomomys),  145. 
douglassi  (Sciurus),  33. 
douglassii  (Spermophilus),  60. 
dowii  (Elasmognathus),  24. 
drummondi  (Arvicola),  117. 
drummondi  (Microtus),  117. 
drummondi  (Myoxus),  102. 
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dnuumondi  (Neotoina),  102. 
druminondii  (Arvicola),  117. 
druniinoiidii  (Microtus).  117,  SOS. 
dubiiis  (Peromyscus),  72. 
Duplicidentata,  175. 
durangi  (Sciurus),  81. 
dutcheri  (Microtus),  119. 
dychei  (Reithrodontomys),  96. 
dyselius  (Peromyscus),  72. 
Dysopes  abrasus,  271. 
gracilis,  272. 

ebumeus  (Larus),  193. 
ecaudata  (Diphylla).  295. 
Echimys  trinitatis,  170. 
Echinomys  centralis,  170. 
Echinosciurus,  25. 
Ectophylla,  292. 

alba,  292. 
edax  (Arvicola),  120. 
edaz  (Microtus),  120. 
Edentata,  8. 
edwardsi  (Lepus),  182. 
effugios  (Sciurus),  27. 
elapbus  (Cervus),  18. 
Elasmognatbus,  24. 

bairdii,  24. 

dowii.  24. 
elator  (Dipodomys),  150. 
elegans  (Spermophilus),  48. 
elongata  (Mephitis),  212. 
elucus  (Procyon),  229. 
Emballonuridae,  267. 
Eniballonurinae,  267. 
emmonsi  (Ursus),  234. 
emmonsii  (Ursus),  234. 
empetra  (Arctomys),  58. 
empetra  (Mus),  48. 
empetra  (Spermophilus),  48. 
energumenos  (Lutreola),  220. 
energumenos  (l*utorlus),  220. 
Enhydris  lutris,  210. 
enixos  (Microtus),  118. 
eplxanthuQi  (Erethizon),  173. 
epixantlius  (Erethizon),  173. 
Eptesicus,  260. 

albigularis,  261. 

bahamensis,  260, 

cubeiisifi,  261. 

fuscus,  260. 

gaumed,  261. 

melanops,  260. 

miradorensis,  260. 

peuinsulae.  261. 

propinquuB,  260. 
eremicus  (Dorcelaphius),  16. 
eremiciis  (HesptnxunVH),  72. 
eremicus  (I^pus),  18:i. 
eremicus  (Lynx),  201. 


eremicus  (Odocoileiis),  16. 
eremicus  (Perognathus).  161. 
eremicus  (Peromyscus),  72. 
eremicus  (Sigmodon),  90. 
Erethizon,  172. 

couesi,  173. 

dorsatiun,  172. 

dorsatus,  172. 

epixanthum,  173. 

epixanthus,  173. 

myops,  173. 

picinum,  172. 

picinus,  172. 
Erethizon  tidae,  172. 
Erethizon  tinae,  172. 
Erignathus,  194. 

barbatus,  194. 
erminea  (Putorius),  223. 
erythroglutaeus  (Spermophilus),  48. 
eskimo  (Putorius),  222. 
estor  (Canis),  209. 
ester  (Cratogeomys),  189. 
estor  (Mephitis),  213. 
Euarctos,  233. 
EadjBnua.  265. 

maculata,  265. 

maculatum,  265. 
Eumetopias,  191. 

stelleri,  191. 
Eutamias,  39. 

affinis,  44. 

alpinus,  40. 

amoenus,  40. 

boreal  is,  44. 

bulleri,  40. 

callipeplus,  40. 

caniceps,  40. 

caurinus,  40. 

clnereicoUis,  40. 

consobrinus,  42. 

dorsalis,  41. 

felix,  44. 

f rater,  41. 

graciliH,  44. 

hindsi,  41. 

inyoensis,  45. 

luteiventris,  44. 

niacrorhabdotes,  41. 

nielanurus,  42. 

merriami,  41,  42^  4S. 

minimus,  42. 

neglectus,  44. 

obscurua,  42. 

ochrogenys,  45. 

oreocetes,  42. 

pahneri,  43. 

paiiamliitiniis,  43. 

pictiLs,  42. 

pricei,  43. 
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Eutamias  quadrimacuUtiis,  4I,  43. 

quadrivittatus,  43. 

senex,  44. 

speciosus,  45. 

tt)wiisendii,  46. 

umbrinus,  45. 

utaheiisis,  41. 
Eutheria,  3. 
eva  (Dernianura),  290. 
eva  (Peromysciis),  73. 
evotU  (My Otis),  268,  308. 
evotis  (Notiosorex),  245. 
evotis  (Sorex),  245. 
evotis  (Vespertilio),  268. 
Evotomys,  113. 

alasceusifl,  113. 

brevicaudus,  1 14, 115, 

calif  oraicus,  116. 

carol  inensis,  116. 

caurinus,  118. 

dawaoni,  113. 

fuscodorsalis,  302. 

galei,  114. 

gapperi,  113,  II4,  S02, 

idahoensm,  115. 

loringi,  1 14. 

mazama,  115. 

nivarius,  116. 

obscurus,  115. 

occidental  18,  115,  S02. 

ochraceus,  114. 

orca,  113. 

proteus,  116. 

pygniaeus,  302. 

rhoadsi,  114. 

rutilus,  113 

saturatus,  114. 

ungava,  115. 

wrangeli,  113. 
exiguus  (Peromyscus),  73. 
exilis  (Dipodomys),  160. 
extlmus  (Sciurus),  30. 
eyra  (Felis),  197,  198. 

falcatum  (Stenoderma).  292. 
falcatus  (Arctibeus),  292. 
Falcifer,  10. 

jubata,  10. 
fallax  (Geomys),  137. 
fallax  (Neotoma),  103. 
fallax  (Perogiiathus),  162. 
familiaris  (Canis),  207. 
fasciata  (Phoca),  192,  193. 
fasciatus  (Lynx),  200 
fasciatufi  (Peroguathus),  165,  156, 
fatuelluK  (Simla).  299. 
faiuiis  (Svnaptoniys),  132. 
Felidae,  197. 
felina  (Liitra),  210. 


felipensis  (Peromyscus),  73. 
Felis,  197. 

catus,  197. 

concolor,  197, 

coryi,  197. 

eyra,  197,  198. 

floridana,  197. 

floridanus,  197. 

hippolestes,  198. 

lynx,  199. 

olympus,  198. 

onca,  198. 

oregonensis,  198. 

pai^alis.  198. 

pardina,  199. 

rufla,  200. 

tigrina,  198. 

tolteca,  199. 

yagouaroupdi,  198. 

yaguarundi,  199. 
Felix  oregonensis,  198. 
feliz  (Eutamias),  44. 
felix  (Tamias),  44. 
femoralis  (Perognathus),  168. 
femorosaccus  (Nyctinomus),  272. 
ferox  (Ursus),  232. 
ferreus  (Sciurus),  31,  301. 
ferruginea  (Neotoma),  103. 
Fiber,  130. 

aquilonius,  131. 

macrodon,  130. 

obscurus,  130. 

osoyoosensis,  130. 

pallidus,  181. 

rivalicius,  131. 

spatulatus,  131. 

zibethicus,  131. 

zibeticus,  131. 
fiber  (Castor).  62,  63. 
fisheri  (Microtus),  121. 
fisheri  (Sorex),  241. 
fisheri  (Spermophilus),  60. 
flayescens  (Perognathus),  166,  305. 
flaviventer  (Arctomys),  58. 
flavus  (Bassanscus),  230. 
flavus  (Cricetodipus),  166. 
flavus  (Perognathus),  166. 
floridana  (Blarina),  247. 
floridana  (Felis),  197. 
floridana  (Mus),  100, 103. 
floridana  (Neotoma),  103.  10 4. 
floridana  (Pseudostoma),  186. 
floridanus  (Felis),  197. 
floridanus  (Geomys),  186. 
floridanus  (Hesperomys),  73. 
floridanus  (Lepus),  185. 
floridanus  (Lynx),  201. 
floridanus  (Peromyscus),  73,  77. 
floridanus  (Urocyon),  202. 
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floridaiiuii  (Ur»as),  234. 
foetida  (Phoca),  1»8. 
foetulenta  (Mephitis),  213. 
fontigenii>«  (Mierotius),  117. 
formosiis  (Perognatiius),  160. 
foreteri  (Sorex),  237. 
fo68or  (Ularina),  24}). 
fo68or  jSciurus),  30. 
fo88or  (Tliomomys),  146. 
foumieri  (Capromys),  170. 
frankliiii  (Spennophilus),  49. 
franklijiii  (Arctomys).  49. 
franklinii  (Spermophilus),  49. 
f rater  (Eutamias),  41. 
.  f rater  (Tamias),  41. 
fraterculus  (PeromyHciis),  78»  7J^ 
fraterculus  (Urocyon).  202. 
fraterculus  (Vesperiraus),  73. 
fremonti  (SciuruH),  ;i4. 
frenata  (Mustela).  225. 
frenatus  (Putorius),  225. 
frondator  (Castor),  03. 
frumcntor  (Sciurus),  20. 
fnwtror  (Cauis),  208. 
fulgeuH  (Oryzomys),  93. 
fuliginosus  (Onychomy.s),  00. 
fuli<;in(>sus  (Peroj^iathus),  157. 
fuliginosus  (Sc'iuroptei-us),  00. 
fuligiiuisus  (iSciurus),  30. 
fuliginosus  (Trachy<)i)S),  281. 
fulvcHcens  (Cratogeomy.s),  139. 
fulvcHcens  (Hesperomys),  93. 
fulvescens  (Oryzomys),  93. 
fulvescens  (Reithrodontomys),  90. 
fulviventer  (Microtus),  123. 
fulviventer  (Neotoma),  104. 
fulviventer  (Sigmodon),  90. 
fulvus  (Canis),  204. 
fulviis  (Chllonycteris),  276. 
fulvus  (Geomys),  146. 
fulvus  (Pteronotus),  276. 
fulvus  (Thomomys),  146. 
fulvus  (Vulpes),  204. 
fumeus  (Sorex),  237. 
fumosus  (Geomys).  140. 
fumosuH  (Platygeomys),  140. 
furvus  (Peromyscus),  74. 
fusca  (Neotoma),  102. 
fuscipes  (Neotoma),  104,  107. 
fuscodorsalis  (Evotomys),  302. 
fuHcogi'iseus  (Metachirus),  6. 
fuscuH  (Eptesicus),  200. 
fuscus  (Thomomys),  145. 
fuscus  (Vespertila),  200. 
fuscus  (Vespertilio),  200. 

gabbi  (I^pus),  190. 
gabbii  (Bassaricyon),  231. 
gaillardi  (Lepiis),  181. 


galei  (Evotomys),  114. 
Qalera,  219. 
Galicus,  218,  219. 

allamandi,  S18,  219. 

barbara,  219. 

biologiae,  219. 

crassidens,  219 

senex,  219. 

vittata,  218. 
gambelii  (Hcsperomys),  86. 
gambeiii  (Peromyscus),  85. 
gapperi  (Arvicola),  113. 
gapperi  (Evotomys),  113,  114,  SOS. 
gaumeri  (Adelonycteris),  201. 
gaumeri  (Eptesicus),  261. 
gaumeri  (Heteromys),  164. 
geoffroii  (Midas),  296. 
geoffroy  (Aieles),  299. 
geoffroyi  (Anoura),  286. 
geoffroy  i  (Anura),  280. 
geoffroyi  (Ateles),  299. 
geoffroyi  (Hapale),  296. 
geoffroyi  (Midas),  296. 
Geomyidae,  135. 
Geomys,  135. 

aremirius,  137. 

attwateri,  137. 

austrinus,  13(t. 

breviceps,  137. 

bulleri,  138. 

bursarius,  136,  1S7. 

castanops,  139. 

cherriei,  142. 

coionus,  130. 

cumberlandius,  136. 

douglasii,  145. 

failax,  137. 

florldanus,  136. 

fulvus,  145. 

fumosus,  140. 

grandis,  141. 

gymnurus,  140. 

heterodus,  142. 

hispid  us,  141. 

lutescens,  137. 

merriami,  138. 

mobilensis,  136. 

nelsoni,  304. 

personatus,  137. 

piuetis,  135. 

scalops,  140,  141. 

texeiisis,  137. 

townsendii,  149. 

tuza,  136. 

umbrin  us,  148. 
georgianus  (Vesperugo),  259. 
geronimensis  (Peromyscus),  74. 
gibbsi  (Neurotrichus),  253. 
gibbsii  (Neurotrichus),  253. 
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gibbsii  (Urotrichus),  263. 
gigas  (Alces),  19. 
gigas  (Lynx),  200. 
gigas  (Notiosorex),  245. 
gilberti  (Peromyscus),  74. 
gilbert!  (Sltomys),  74. 
gillespii  (Otaria),  190. 
gilva  (Neotoma),  106. 
gilvus  (Perognathus),  156. 
glacialis  (Lepus),  179. 
glacialis  (Sorex),  238. 
glacilis  (Ursiw),  234. 
Glires,  24. 
Glis  canadensis,  69. 
Glofisonycteris  lasiopyga,  286. 
Gloasophaga,  284. 
mutica,  284. 
soricina,  284. 
Glossophaginae,  284. 
Glyphonycteris,  281. 
sylve8tm281. 
godmani  (Sorex),  241. 
goldmani  (Blarina),  248. 
goldmani  (Cratogeomys),  139. 
goldmani  (Perognathus),  162. 
goldmani  (Putorius),  225. 
goldmani  (Sciurus),  29. 
goflsi  (Synaptomys),  182. 
goesii  (Synaptomys),  132. 
gossypinus  (Hesperomys),  74. 
gossypinus  (Peromyscus),  74,  78. 
gracilis  (Dysopes),  272. 
gracilis  (Eutamias),  44. 
gracilis  (Nyctinomus),  272. 
gracilis  (Oryzomys),  93. 
gracilis  (Reithrodontomys),  98. 
gracilis  (Rhogeessa),  266. 
gracilis  (Spilogale),  216. 
gracilis  (Tamias),  44. 
grahamensis  (Sciunis),  35. 
grammiirus  (Sciurus),  49. 
graramuriis  (Spermophilus),  4^,  49. 
grandis  (Geomys),  141. 
grandis  (Orthogeorays),  141. 
grangeri  (Lepus),  187. 
granger!  (Neotoma),  105. 
gratus  (PeroDiysciis),  76. 
gray  son  i  (I^pus),  187. 
griseo-albiis  (Canis).  207. 
griseofiavus  (Macroxus),  28. 
griseoflavus  (Sciurus),  .28. 
griscus  (Canis),  2Q7. 
griseus  (Halichoerus),  194. 
griseus  (Lepus),  183. 
griseus  (Sciurus),  ^'.9,  30,  300. 
griseus  (Tamias),  39. 
Grisonia,  210. 
groenlandica  (Plioca),  lO-S. 
groenlan<licus  (Cervus),  20. 


groenlandicus  (Lepus),  179. 
groenlandicus  (Kangifer),  19,  20,  309, 
grypus  (Halichoerus),  195. 
grypus  (Phoca),  194,  195. 
guatemalae  (Urocyon),  203. 
guatemalensis  (Microtus),  129. 
gnatemalensis  (Peromyscus),  76. 

Guerlinguetus,  37. 
guerlinguetus  (Sciurus),  37. 

Gulo,  218. 

luscus,  218. 

gulo  (Ursus),  218. 

gunnisoni  (Cynomys),  57. 

gunnlsoni  (Spermophilus),  57. 

gymnicus  (Sciurus),  32. 

gymnotis  (Peromyscus),  75. 

gymnurus  (Geomys),  140. 

gymnurus  (Platy geomys),  140. 

Haematonycteris,  295. 
haidarum  (Putorius),  223. 
Halichoerus,  194. 
griseus,  194. 
grypus,  195. 
hallensis  (Vulpes),  206. 
Hapale  geoffroyi,  296. 
Hapalidae,  296. 
Haplodon  rufus,  64. 
hardyi  (Zapus),  306. 
harrimani  (Vulpes),  206. 
harrisi  (Tamlas),  61. 
harrlsil  (Spermophilus),  61. 
hafltatum  (Phyllostoma),  282. 
hastatus  (Phyllostomus),  282. 
hastatus  (Vespertlllo),  282. 
haydenl  (Sorex),  235. 
haydenii  (Arvicola),  128. 
haydenii  (Microtus),  128. 
helaletes  (Synaptomys),  132. 
Hemiderma,  283. 

brevicauda,  283. 
brevicaudum,  283. 
castaneum,  283. 
hemionus  (Cervus),  15. 
hemionus  (Odocoileus),  16,  16, 
Hemiotomys,  123. 
henshawii  (Vespertilio),  308. 
hernandezi  (Procyon),  229. 
hemandezi  (Sciurus),  26,  300. 
hemandezii  (Procyon),  229. 
Herpetomys,  129. 
herroni  (Peromyscus),  76. 
herronii  (Sitomys),  75. 
He.'^peromyidae,  24. 
Hesperomys  aftinis,  68. 
alfaroi,  92. 
anthonyi,  68. 
arclicus,  84. 
aureolus,  81. 
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Hesperomys  aiisterus,  69. 

aztecuH,  69. 

boylii,  69. 

califoruicus,  70. 

caliginosus,  100. 

cherriei,  71. 

couesi,  92. 

crinitus,  72. 

deserticolus,  85. 

eremicus,  72. 

floridanus,  73. 

fulve-scens.  93. 

gambelii,  85. 

gos-sypinus,  74. 

leucodactyhis,  87. 

leucogaster.  (WJ. 

leucopu.s,  7(». 

macropius.  77. 

maniculatus,  78. 

•megalotis.  79. 

melanoplirys,  79, 

mexicanius,  79, 

michiganensi.s,  80. 

nebrascensis,  85. 

niveivenlris,  81. 

nudicaudus,  88. 

nudipes,  81. 

palustris,  94. 

panamensis,  88. 

pilorides,  89. 

rufinuH,  82. 

sonoriensis,  86. 

gumichrasti,  88. 

taylori,  a3. 

teguina,  100. 

texanus,  84. 

toltecus,  91. 

torridufl,  67. 

truei,  87. 
Hesperosciurus,  29. 
heeperus  (Pipiatrellus),  259,  300. 
hesperus  (Scotophilus),  259. 
hesperus  (Vesperago),  259. 
heterodus  (Geomys),  142. 
heterodus  (Macrogeomys),  142. 
Heterogeomys,  141. 

hispidus,  141,  14^. 

torridus,  142. 
Heteromyidae,  149. 
Heteromyina<?,  155. 
Heteromys,  104. 

adspersus.  KU. 

albolimbatus,  104. 

alleiii,  164. 

bulleri,  164. 

desinarestianuH,  164. 

gaumeri,  164. 

hispidus,  165. 

irroratus,  165. 


Heteromys  longicaudatus,  165. 

nigrescens,  165. 

pictus,  165. 

salvini,  165. 
hindei  (Tamiafi),  41. 
hindsi  (Eutamias),  41. 
hippolestes  (Fells),  198. 
hirsuta  (Micronycteris),  280. 
hirsutum  (Schizostoma),  280, 
hirsutus  (Micronycteris),  280. 
hirsutus  (Schizostoma),  280. 
hirtus  (Sciiirus),  27. 
hispida  (Phoca),  193. 
hispidus  (Geomys),  141. 
hispidiis  (Heterogeomys),  141,  7^;'. 
hispidus  (HeteromyH),  1()5. 
hispidus  (Perognathus).  KiO,  SO't. 
hispidus  (Sigmodon).  SO,  IM). 
Ilistiotus  maculatus,  265. 
HLstriophoca,  192. 
Hodomys,  111. 

alleni,  111. 

vetulus,  111. 
hoffmani  (Cholopus),  8. 
hoffmanni  (Choloepus),  8. 
hoffmanni  (Sciurus),  37. 
llolochilus.  89. 

pilorides,  89. 
holzneri  (I.«pu8).  186. 
holzneri  (Mephitis),  214. 
horriaeus  (Ursus),  233. 
horribilis  (Ursus),  232,  SS3. 
hoyi  (Sorex),  242. 
huachuca  (Sciunis),  36. 
hudsonica  (Lutra),  211. 
hudsonica  (Mephitis),  213. 
hudsonicus  (Sciurus),  32. 
hudsonius  (Dicrostonyx),  134,  1S5, 
hudsonius  (Dipus),  166. 
hudsonius  (Mus),  1.34. 
hudsonius  (Sciuropteru.s),  60. 
hudsonius  (Zapus),  1(J6,  306. 
hulophaga  (Blarina),  246. 
humboldtli  (Conepatift?),  217. 
humeralis  (Nycticeiius),  264. 
hume rails  (Vespertilio),  J63,  2(J4. 
humilis  (Ochetodon),  97. 
hyacintliiuu.s  (Neurotrichus),  254. 
hydrotli-oiiius  (Sorex).  243. 
hyloceU's  (Peroinyscus),  75. 
Hyonycterls  discifi'ia,  275. 
hypoleuca  (Siniia).  299. 
hypoleueus  (Cebusj,  299. 
hypophaeiiM  (Sciurus).  81- 
hypopyrrhiLs  (S<'iurus),  25. 
Hypudaeas  leuc()<;a.Hter,  (Jd 

ochrogaster,  128. 
Hystrix  dorsata,  172. 

mexicana,  173. 
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Ilystrix  prehensilis,  178. 

letidomys,  46. 

Iclis,  221. 

idahoeiisis  (Evotomys),  11'). 

idahoensis  {Le\n\s),JS!K  IIXK 

idahoeiisis  (S<irex),  :J(>7. 

ignaviis  (Arctomys).  ;'><). 

imperatur  (Zapiis),  8(HJ. 

impiger  (Heithr<)donU)mys),  97. 

incautiLS  (VchixTtilin),  ')07. 

indianola  (Si)il(»galt'),  21i). 

iiifraluteiis  (reio'^natluL'^).  bVJ. 

infiisca  (Sacc()i)U'ryx),  2(J8. 

iiifusca  (Taxideaj,  218. 

infuscatus  (Bratlypus),  8,  a 

ingens  (Lutreola),  220. 

ingens  (rutorius),  220. 

ingraliami  (Capromys),  171. 

inniiitus  (Microtus),  121. 

innuitiis  (Mictomys),  133. 

innuitus  (Syiiaptomys),  133. 

inornatiis  (Perogiiathus),  305. 

Inseclivora,  23'). 

insigniii  (Napa^ozapas),  100. 

iiisignis  (Peromyscus),  7(i. 

insiifuis  (Zapus).  JtuS\  101). 

InsolatiLS  (Peromyscus),  7C. 

iiiHolatus  (Sitoinys).  70. 

insolitiis  (LepiLK),  188. 

iiiKperatus  (Arvirola),  303. 

insulaniLs  (Peroiiiy.sc-us).  70. 

iiisnlaris  (Leminiis),  303. 

iiisularis  {Lei)ns).  182. 

insular  is  (Marmosa).  4. 

Insnlaris  (MicrotiLs),  118,  303. 

insularis  (Procyon),  221>. 

intermedia  (Atalapha),  203. 

intermedia  (Neotoma),   lOJ,  lOo,  J06, 

100. 
inteimediuK  (Artibeas),  280. 
intermedins  (I)a.sypterus),  203. 
intermedins  (Lasiurus),  203. 
intermedins  (Ptirognathus),  102,  306. 
intermedins  (Plienacomys),  111. 
intermedins  (Reithrodontomys),  99. 
intermedins  (Scalops),  250. 
intermedins  (Thomomys),  146. 
interpres  (Spermophilus),  51. 
interpres  (Tamiaa),  51. 
interrupta  (Mephitis),  214,  215. 
interrupta  (Spilogale),  215. 
inyoensis  (Eutamias),  45. 
irroratus  (Heteromys),  106. 
Ischnoglossa  nivalis.  286. 
Isodon  pilorides,  17 Oy  171. 
isthmica  (Dasyprocta),  174. 

jalapae  (Mus),  65. 


jalapae  (Oryzoniys),  93. 
jamaicensis  (Artibeus),  288. 
jubata  (Falcifer),  10. 
jubata  (Myrmecophaga),  10. 

kadiacensis  (Microtus),  121. 
kadiacensi.s  (IMuorius),  222,  JJ.i. 
keeui  (PerurnvMus),  7(J. 
keeni  (Sitoitty.s),  7<). 
keenii  (Myotic).  2')8. 
keeiiii  (Vesj)ertilio),  2'>8. 
kenaiensis  (Vuipes),  20(5. 
kenuedyi  (( Meanmo.s),  23. 
klamathensis  (Lepns),  180. 
klamathensis  (Reithrodontomys),  97. 
klamathensis  (Sciurr)pUM-ns),  00.  «■ 
kodiacensis  (Spermophilus),  48.  4^. 

labiatus  (Dicotylts),  13. 
labradorius  (Lepus),  180. 
labradorius  (Microtus),  117. 
laceyi  (Reitlirodontomys),  97. 
ladas  (Zapus),  160. 
Lagomys  collaris,  170. 

princeps,  17r). 

schistireps,  17(). 
lagopns  (Canis).  200. 
lagopuH  (Vulpes),  200. 
Lagurus,  12(J. 

migrator  ins,  120. 
lagurus  (Mils),  12(i. 
largha  (Phoca),  194. 
Larus  eburneus,  193. 
lascivus  (Sciuropterus),  00. 
Lasionycteris.  258. 

noctivagans,  258. 
lasiopyga  (Glossonycteris),  280. 
Lasiurus,  2iS\. 

borealis,  201,  J6J. 

chiereus,  202,  i^OS. 

intermedins,  203. 

mexicanns,  262. 

pfeifferi,  262. 

seminolus.  262. 

teliotis,  262. 
Latax,  210. 

lutris,  210. 
lataxina  (Lntra),  211. 
lateralis  (Scinrus),  51. 
lateralis  (Spermophilus),  46^  51. 
lateralis  (Tamias),  51. 
laticeps  (Thomomys),  146. 
latifrons  (Neotoma),  106. 
latifrons  (Orthogeomys),  141. 
latifrons  (Spilogale),  216. 
latimanus  (Phenacomys),  112. 
latirostris  (Perognathus),  306. 
Latra  minima,  4. 
hitrans  (Canis),  208. 


Digitized  by 


Google 


MILLER  AND  REHN:  NORTH  AMERICAN  MAMMALS. 


327 


lecontii  (Miis),  i)7. 

lecontii  (Heithrodontoiuys),  \)1. 

Lemmus,  l;W. 

alascensis,  1 34. 

insular  is.  :JO.S. 

ni£n*»pt*s,  1;U. 

trimucroiiatiis,  134. 

yukoneiisis,  134. 
lemmas  (.Mus),  133. 
leoninas  (IMioca),  UMt. 
lepida  (Neotomaj.  KMi. 
lepidus  (Natcilus),  274. 
lepidus  (VeHiM^rtilio;,  274. 
Tx»poridae,  177. 
leporina  (Aplodontia),  (J3. 
leporinus  (Vespertilio),  2<»». 
Leptonycteris,  286. 

nivalis,  286. 
lepturuH  (IVroinysciis),  76. 
lepturiLS  (VeBpertilio),  208. 
Lepu«,  177. 

alacer,  185. 

alleni,  ISO,  181. 

americanus,  177. 

aquatic  us.  183. 

arcticus,  170. 

arizonae,  184. 

asellus,  181. 

attwattri,  183. 

auduboni,  18."). 

audulxuiii,  185. 

aztwus,  186. 

bachmani,  ISC,  180. 

baileyi,  185. 

bairdii.  177.  l^S. 

bangsii,  170. 

bisliopi,  170. 

brasiliensis,  106. 

californica,  181. 

calif  orniciifi,  181. 

callotis,  181. 

campestris,  170. 

caniclunis,  186. 

cerrosensiB.  180. 

chapmani,  186. 

cinerascens,  18S,  189. 

columbiensis,  178. 

confinls,  185. 

dalli*  178. 

deserticola,  182. 

diazi,  177. 

edwardsi,  182. 

eremicus,  183. 

floridanus,  186. 

gabbi,  100. 

galllardi,  181. 

glacialis,  170. 

granger!,  187. 

graysoni,  187. 


Lepiis  grist' us,  18^^. 

f,^r()enlandi('us,  170. 

holzneri,  18(5. 

idahfM'iLsis,  ISff,  106. 

in.snlitus,  188. 

iusularis,  182. 

klaiuiHliensis,  180. 

labnidorins.  18«». 

nia«tarlaiii,  178. 

major,  185. 

malluriLs.  186. 

martin'iisis.  182. 

meanisi.  18<t. 

mclauotis,  182. 

mcrriaini,  182. 

minor,  185. 

nuttalli.  188. 

nuttallii,  188. 

orizabae.  188. 

othus,  180. 

palitans,  181. 

paludicola.  183. 

palustris,  183. 

peniiisularis,  180. 

phaoonotUK,  178. 

pinetis,  186. 

p()a*in>mus.  186. 

prinirps,  176. 

ri^rldus,  187. 

siuictidit'iri,  187. 

strut  Ik  >pus.  178. 

subcincius.  187. 

.sylvaticus.  IS.},  186. 

tiiiM'ti,  IIM). 

t^'lnialcnioiins,  184. 

tt^xiaiius,  182. 

timidus.  i::,  180. 

transit  ionalis,  187. 

trowbrid^ei,  180. 

tiuei,  184. 

tRchuktschorum,  180. 

uberieolor,  180. 

veraecrucis,  188. 

virginianus,  178. 

wasliingtoni,  180. 

wasliingtonii,  180. 

xanti,  181. 

yucatanicus,  187. 
lestes  (Canis),  208. 
lesueuri  (Sorex),  236. 
lesueurii  (Amphisorex),  235. 
lesueurii  (Sorex),  235. 
leucodactylus  (llesperomya),  87. 
leucodon  (Neotoma),  106. 
leucogafiter  (Hesperomys),  66. 
leucogaster  (Hypudaeus),  QQ. 
leucogaster  (Mus),  80. 
leucogaster  (C)nychomys) ,  66. 
leucoparia  (Putoriiis),  226. 
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leucoparia  (Spilogale),  215. 
lencophaeos  (Arvicola),  123. 
leucophaeus  (Microtus),  123. 
leucopus  (Hesperomys),  7(J. 
leucopus  (Musculus),  76. 
leucopus  (Peromyscus),  76,  77. 
leucotis  (Sciuru-s),  31. 
leucurus  (Cervus),  16. 
leucurus  (Cynomys),  hi. 
leucui-us  (Odooolleiis),  KJ. 
leucurus  (IVromyscus),  77. 
leucurus  (Sperniophilus),  4^},  51. 
leucurus  (Tamias),  ol. 
levipes  (Peromyscus),  77. 
lewisii  (Arctomys),  oH. 
lewisii  (Cynomys),  08. 
liardensis  (Ovis),  22. 
LichonycU^ris.  280. 

obscunis,  JSG,  287. 
liliuni  (PhylIo8t4Uua),  21>:J. 
lilium  (Sturuira),  21)3,  J.'//. 
limitis  (Sciurus),  30. 
Limnolagus,  183,  1^4. 
lineatum  (Pliyllostoma),  2<K). 
lineatus  (Vampyrops),  290. 
Uttoralis  (Sigmodon),  90. 
littoralis  (Unwyon),  203. 
littoralis  (Vulpes),  203. 
Loncheres,  169. 

armata,  170. 

armatus,  169,  170. 
Loncherinae,  169. 
Lonchorhina,  277. 

aurita,  277. 
longicauda  (Mustela),  223. 
longicauda  (OcheUxlon),  97. 
longicauda  (Putorius),  223,  224. 
longicauda  (Reithrodon),  97. 
longicauda  (Reithrodontomys),  97. 
longicauda  (Sorex),  238. 
longicaudatu.H  (Ueteromys),  165. 
lougicaudu.s  (Arvicola).  i22. 
longicaudus  (Microtus),  1^2. 
longicaudus  (<mychouiy.'<),  i^Q. 
longicaudus  (Pheiiaconiys),  112. 
longicrus  (Myitis),  250. 
longicrus  (Vespertilio).  250. 
longiiiienibrlK  (OtofrinKsis),  158. 
longimenibris  (IVntgiintlius),  158,  ,i05. 
longipes  (Diixxiops),  153. 
longiiH'S  (OiiyclnniiVM),  (J(). 
longiiH's  (Per<nlipus).  I')3. 
longiro.stris  (Sfnvx),  241. 
loquax  (Sciurus),  32. 
lonii  (Abromys).  151). 
lordi  (Peroiriiathiis),  l.'>0. 
loringi  (Evotoniys).  114. 
lotor  (Procyon),  228,  ,'.,'.V. 
lotor  (Ursns),  228. 


lucasana  (Spilogale),  216. 
lucifugus  {My Otis),  256,  256,  SOS, 
lucifugus  (Vespertilio),  265. 
ludovicianus  (Arctomys),  57,  58. 
ludovicianus  (Cynomys),  58. 
ludovicianus  (Microtus),  128. 
ludovicianus  (Sciunw),  36. 
luscus  (Gulo),  218. 
luscus  (Ursus),  218. 
luteiventris  (EuUiniias),  44. 
luteiventrLs  (Tauiias),  44. 
luteusis  (Puiorius).  220. 
luteolus  (Ti-sus),  234. 
luU'sceiis  (Goomy.s),  137. 
Lutra,  210. 

aniK»cteii8.  210,  Jii. 

bra.silieiisis,  2lo. 

canadensis.  211. 

degener.  212. 

felina,  210. 

hudsonica,  211. 

lataxina,  211. 

marina,  210. 

minima,  3. 

pacilica,  211. 

sonora,  212. 

vaga,  211. 

vulgaris,  210. 
lutra  (Mustela),  210. 
lutreocephala  (Mustela),  220. 
lutreocephalus  (Putorius),  220,  221. 
Lutreola,  220. 

energumenos,  220. 

ingens,  220. 
lutreola  (Mustela),  220. 
Lutrinae,  210. 
lutris  (Enhydri.H),  210. 
lutris  (Latax),  210. 
lutris  (Mustela),  210. 
Lyciscus  cagottis,  208.  ^ 

Lynx,  199. 

baileyi,  200. 

califomicus,  200. 

canadensis,  IIM). 

erenjicus,  201. 

fa,«ciatus,  200. 

floridanns,  201. 

glga.s.  200. 

niarulatiis,  201. 

ni(Wlipil(»>us.  191). 

ocnl(Mis,  2<M). 

IJallescens.  200. 

pen  insula  lis.  201. 

rufa.  200. 

ruff  us,  200. 

rufus,  200. 

subsolaniis.  199. 

texensis,  201. 

vulgaris,  199. 
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lynx  (Felis),  199. 
lysteri  (Sciurus),  39. 
lysteri  (Tamias),  39. 

macfarlani  (Lepvw),  178. 
macfarlani  (Microtia),  120. 
machetes  (Blarina),  248. 
machlis  (Alces),  19. 
mac'hrina  (Talpa).  249. 
machriuiis  (Scaloi)8),  249,  250. 
macleayi  (Chilonycteris),  275. 
macleayii  (Chilonycteris),  275. 
luacrodon  (Fiber),  130. 
niacrodon  (Sorex).  240. 
Macrogeomys,  142. 

cherriei,  142. 

costarirensis,  142. 

dolichocephaliLs,  142. 

heten>du8,  142. 
ma('mi)iLs  (Arvicola),  125. 
maiTopu.s  (He.<?per()inya),  77. 
macropuH  (MicrotiLs),  125. 
macropiis  (Neotoma),  107. 
ma<*ropiw  (Peromyscus),  77. 
macrorhabdot**s  (Eutamia«),  41. 
macrorhabdoteH  (TainiaH),  41. 
Macrorhinus,  196. 

angiLstirostria,  19(J. 
macrorhinus  (Peroinyscus),  77. 
macrorhinus  (Sitoinys),  77. 
macrofipilotuB  (Spermopbiliis),  56. 
macrotis  (Cariacus),  16. 
macrotis  (Cervus),  15,  16. 
macrotis  (Coiynorhlniis),  266. 
macrotis  (Neotoma),  104,  105. 
macrotis  (Nyctinomiis),  272. 
macrotis  (Plecotus),  265,  266. 
macrotis  (Sciuropterus),  61. 
macrotis  (Vulpes),  206. 
Macrotolaitus,  180. 
Macrotus,  278. 

bocourtianus,  278. 

bulleri.  278. 

calif omiciis,  278. 

mexicanus,  278. 

waterbousii,  278,  279. 
macroura  (MephitlH),  213. 
macrourus  (Cervus),  14. 
macrourus  (Coi-vus),  14. 
marroums  (Dorcelaphus),  309. 
macrourus  (MephitiH),  213. 
macrourus  (Odocoileas),  14. 
macrourus  (Spennophilu.s),  309. 
macrourus  (Vulpes),  204. 
Macroxiis  adolphei,  28. 

griHeoflavus,  28. 

neglectus,  '<MS. 
macrurus  (Mephitis),  213. 
macrurus  (Microtus),  122. 


macrurus  (8orex),  236. 
macrurus  (Vulpes),  204. 
maculata  (Euderma),  265. 
maculatum  (Euderma),  265. 
maculatus  (Histiotus).  265. 
macula tuA  (Lynx),  201. 
madrensis  (Peromyscus),  77. 
magister  (Neotoma),  108. 
magna  (Blarina),  249. 
magruderensis  (Perognatlius),  159. 
major  (Aplodontia),  63. 
major  (I^pus),  185. 
major  (Neurotrifnus),  254. 
major  (Peroni>'Kcu.s),  78. 
major  (SiUmiys),  78. 
major  (S])ermophilu8),  55. 
major  (Zapus),  1(57. 
makk(>viken«is  (Si-iuroptents),  61. 
mallurus  (Ix'pus),  186. 
Mammalia,  3. 
mana^jueuHis  (Sciurus),  29. 
manioulatus  (Hesperomys),  78. 
maniculatus  (Peromyscus),  78. 
mapurito  (Couepatus),  217. 
mapuriU)  (Viverra),  217. 
margaritae  (Perognathus),  1(J3. 
marina  (Lutra).  210. 
maritimus  (Thalarctos),  234. 
maritimus  (Thalassarctos),  234. 
maritimus  (Ursus),  234. 
Marmosa,  4. 

caneecens,  4. 

clnerea,  4. 

insularis,  4. 

mexicana,  5. 

murina,  4.  5. 

oaxacae,  5. 

sinaloae,  5. 
Marmota,  58. 
marmota  (Arctomys),  58. 
Marsipolaemus,  261. 
Marsupial  ia,  3. 
marsupialis  (I)idelphls),  7. 
martes  (M  us  tela),  226. 
martirensis  (Lepus),  182. 
martirensis  (Pemmyscus),  78. 
martirensis  (Sitoiiiys),  78. 
martirensis  (Thouiomys),  146. 
mascotensis  (Sif::in<)d<)n),  91. 
mastivus  (Xoetiiio),  270. 
ma.stivus  (Vespertilio),  270. 
maynardi  (Procyon),  229. 
Mazania,  14.  17. 

dorsata,  23. 

niontana,  23. 

peniuHuiae,  1(>. 

pula,  23. 

sartorii,  17,  IS. 

sericea,  23. 
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mazama  (Kvt)toniv>).  llo. 
mazanm  (Tiii>iMomys),  140. 
mcinurtrii  (Ct'iiturio).  2iM. 
meanisi  (Caiiis).  -JOI*. 
meanisi  (I^-pus),  IHn. 
meanisi  (I't'iomiatlms),  ;ji).'». 
meanisi  (Si'iiuiL^i.  ;>4. 
meamsii  (IVroiuyscus),  78. 
mearnsii  (VesiKMimus),  78. 
medioximus  (Syiiapioinys),  l;l;J. 
medius  (IVroniy.scus),  H'k 
megacephalus  (Micru(ii}HKli)i».s).  1  ;>.'>. 
megacei)lialus  (IVioinysnis),  78. 
iiK'gaceplialas  (Sit<nnys),  78. 
Mega<ioiitoniys,  80. 
megalopliylla  (Mnniu><)i)s),  277. 
megalophylla  (Moriiiops),  277. 
megalops  (IViomyscus),  78. 
megalotis  (Uosperomys),  79. 
megalotis  (Micnuiycteris).  280,  ;^iSI. 
megalotis  (IVixmiyseus),  79. 
megalotis  (l*hylii)pliora),  280. 
megalotis  (Heithrodou),  98. 
megalotis  (Ueithrodoiitomys),  98,  'ioi. 
megal«)ti.s  (Sehizostoiua),  281. 
mekistunis  (IVromyscus),  79. 
luelanonotus  (Sciuius),  ;}oi. 
meianophrys  (HesiKTomys),  79. 
meiaiiophrys  (Onyclioiiiys),  07. 
melaiiopliry.s  (IViuiuy.'x.'iLs),  79. 
melaiioixs  (Kptesicusi,  200. 
meIanoi)s  (Thoinoiuys),  147. 
melaiiorliinus  (Ve.si)eitilio),  ;J07. 
melaiiotis  (Lepiis),  IH2. 
melaiiotis  (Oryzoniys),  98. 
melanotis  (l*erognatliu.s).  157. 
melaiiotis  (Peromyscus),  79. 
melanura  (NeoUnna),  100. 
melaiiurus  (Caproniys),  171. 
melanurus  (l)ipodoiiiys),  151. 
melaiiurus  (Kutamias),  42. 
melanurus  (Tamias),  42. 
Melinae,  212. 
mephitica  (Mephitis),  213. 
mephitica  (Viven^),  213. 
Mephitis,  212. 

avia,  212. 

elongata,  212. 

estor,  213. 

foetulenta,  218. 

holzneri,  214. 

hudsonica,  213. 

Intermpta,  214,  215. 

macroora,  213. 

macrurus,  213. 

mephitica,  213. 

miller!,  214. 

occidentalis,  214. 

putoriuB,  215. 


Mephitis  .scrutatnr.  213. 

si)is>iin;uia,  214. 
iiieiTiaini  ((ratn^eoiiiys).  i:]8. 
iiierriumi  (I)ipo»lomys),  /^.V,   150,  15^. 
meniauii  (Kut,nni;v^),  41,  4.'. 
merriami  ((icuinys),  i;J8. 
nierriaiui  (L('i)us),  182. 
merriami  (l*erognatlius),  15(K  .?^A>. 
merriami  (IN'r.Miiyscus),  71K 
merriami  (l\tithrKl()iUniny>),  98. 
merriami  (Sorex),  242. 
merriami  (Tauiiasi,  41. 
meniami  (V'e.sperugn).  .*j09. 
Metacliirus,  (t. 

fusf<ii(ri.>>eus,  0. 
myosurus.  0. 
muiiraudarns,  0. 
quira.  0. 
mexicaim  (.Vtalapha),  202. 
mexieaiia  <Blariiia),  248. 
mexirana  (('h(H*roiiycteris),  284. 
mexicana  (DaNyproeta),  174. 
mexicaiia  jllystrix),  178. 
mexieaiia  (Maruiosa),  5. 
mexicana  (Neotoma),  1(H». 
mexieanum  (Coeiidou),  173. 
mexicanus  (Arvieolai,  123. 
mexicanus  (Can is).  207. 
mexicanas  (Cariaeus).  309. 
mexicanus  (Cervus),  10. 
mexicanus  (Cynomys),  58. 
mexicaiuLs  (Hesi)eromys),  79. 
mexicanus  (Lasiurus).  202. 
mexicanus  (Ma<^'rotus),  278. 
mexicanus  (Micronyct^ris),  281. 
mexicaiuLs  (Microtus),  123. 
mexicanus  (Myotis),  257. 
mexicanus  (Ochetodon),  98. 
mexicanus  (Odocoileus),  16. 
mexicanus  (Oryzomys),  93. 
mexicanus  (Otoptenis),  278. 
mexicanus  (Perognathus).  167. 
mexicanus  (Peromyscus),  79,  80. 
mexicanus  (Keithrodon),  98. 
mexicanus  (Keithrodontomys),  98,  99, 
mexicanus  (Sciurus),  52. 
mexicanus  (Spermophilus),  52. 
mexicanus  (Synetheres),  173. 
mexicanus  (Vespertilio),  267. 
michiganensis  (Hesperomys),  80. 
michiganensis  (Mus),  80. 
michiganensis  (Peromyscus),  80. 
Micoureus,  4. 

microcephalus  (Arvicola),  803. 
Microchiroptera,  256. 
Microdipodops.  155. 

megacephalus,  165. 
microdon  (Canis),  209. 
Microlagus,  188. 
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Micronycteris,  280. 

behnii,  28(). 

hii-suta,  280. 

hirsiitiLs,  280. 

meKalotis,  280,  ^'Sl. 

mexiciuiUK,  281. 

niicrotis,  281. 
micropus  (Nalalus),  274. 
micropiis  (Neotoma),  107. 
Micr<>8ciiiruB,  i]8. 
Microsoifx,  242. 
Micruiinaf,  ^^.  HI. 
microtis  (Mirr(>iiy<'teri.s),  281. 
Microtiis,  110.  So  J. 

abbreviatus.  121. 

aoadiciis,  117. 

alleni,  i:30. 

alticola,  123. 

alticolu8,  123. 

angusticeps,  122. 

arizoneiisis,  119. 

arvicoloides,  125,  304* 

auricularis,  126. 

aiisteruK,  128. 

aztecas,  118. 

baiixli,  128. 

borealis,  116. 

brewed,  118. 

californiciis,  120. 

canejjccii.s,  lU). 

canicuudus,  119. 

cautus,  303. 

chrotorrhiiius,  124. 

constrietUH,  120. 

eiirtatus,  126. 

druiiimondi,  117. 

drumuiondii,  117,  SOS, 

dutcheri.  119. 

edax,  120. 

enixus,  118. 

lisheri.  121. 
.  fontigenuH,  117. 

fulviveiiter,  123. 

guateinaleiiHis,  129. 

haydenii,  128. 

innuitus,  121. 

insularis,  118,  303. 

kadiacensis,  121. 

labradorius,  117. 

leucopbaeus,  123. 

longicaudus,  122. 

ludovicianos,  128. 

macfarlani,  120. 

macropus,  125. 

macruruB,  122. 

mexicanus,  123. 

minor,  129. 

modestus,  117,  303. 

mogollonensis,  123, 124- 


Microtus  montanus,  118. 

iiionlax,  122,  SOS. 

morosiis,  304. 

nanu.s,  119. 

neinoralis,  126. 

nesophilus,  118,  So3. 

nevadeiisis,  119. 

nlgraiLs.  117. 

oclirogaster,  128. 

operarius,  120. 

ore^^oni,  127,  S04. 

pallidum,  127. 

pauperrimiLH,  127. 

peimsylvanioius,  116,  117. 

phaeim,  123. 

pinetonnn,  125. 

popofeneis,  121. 

principalis,  304. 

pumilus,  304. 

quasiater,  126. 

ravu«,  124. 

richardsoni,  124. 

rivularis,  119. 

Bcalopsoides,  125,  126. 

scii-pensis,  120. 

serpens,  127. 

silkensis,  121. 

stonei,  303. 

terraenovat*,  118. 

terrestris,  116. 

tetrainrrus,  122. 

townseiidi,  122. 

tx)wiist'mlii.  121. 

umbro^us,  120. 

uiiaI;i>r(Misis.  121. 

valli.c.la,  120. 

vellern.sjLs.  ;>03. 

xaiithoj^natlius.  124. 

yakutateiLsiH,  121. 
Mictouiys,  132. 

innuitiu?,  132,  183. 
Midas,  296. 

geoflfroii,  296. 

geoffroyi,  296. 
midas  (Simla),  296. 
middendorffi  (Ui-sus),  232. 
migratorius  (Lagurus),  126. 
milleri  (Mepbitis),  214. 
Mimon,  282. 

bennettii,  282,  283. 
minima  (Latra),  4. 
minima  (Lutra),  3. 
minima  (Sigmodon),  91. 
minimus  (Cbironectes),  4. 
minimus  (Eutamias),  42. 
minimus  (Sigmodon),  91. 
minimus  (Taniia«),  42. 
minnesota  (Sciurus),  32. 
minor  (Arvicola),  129. 
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minor  (Centurio).  294. 
minor  (Choeronycteris),  285. 
minor  (Lepus),  185. 
minor  (Microtus),  129. 
minor  (Zapus),  107. 
minu8culu«  (Scapanus),  251. 
miuutus  (Nyctinomus),  273. 
minidoreiiisis  (Epu?.sicu.s),  2(10. 
miracioreiisis  (Scotophilus),  200. 
miradoreiisis  (Vespertilio),  2()0. 
miscix  (So rex),  280. 
mississippieusis  (Peromyscius),  74. 
mitchelli  (l)ijx)douiyK).  l.'»l. 
mobilensis  (Geoinyn),  1:30. 
modcsta  (Arvicolai.  117. 
mode^tu-s  (.Microius),  117,  .io.'i. 
mo^olionensi>  (Arvicola),  12:^ 
jno^^)ll()nensis  (Mi(M-»tUM,  I'J.'J.  1^4- 
mogolluiieiisi.s  (Sciurus),  .U,  HT^, 
uiohaveiisiM  (Nyctinomus).  27;{. 
mohavc'n.sis  (Spc'ruioplnlus),  ^6\  52. 
'  moliipilosiia  (Lynx).  11M>. 
moUipilosiis  d'eroicnathiis).  159. 
moUipiloKus  (vSciiirus),  34,  SOL 
mollis  (Spermophilus),  58. 
Moloasinae,  270. 
Molossus,  270. 

abrasus,  271. 

calif ornicus,  271. 

nasutus,  270,  271. 

obficurujB,  270. 

ruf us,  270. 
Monachus,  195. 

tropicalis,  195. 
monachuH  (Phoca),  195. 
nionax  (Arctomys),  ,W,  59. 
monax  (Mus),  59 
monochroura  (NeoU)ma),  107. 
MonodeJphia,  8. 
Monophyllus,  285. 

clinedaphus.  285. 

pleth(Mion,  285. 

portorioensi.s,  2H5. 

redmani,  285. 
montana  (Arvicola),  118. 
montana  (Mazaina),  2'}. 
molilalia  (Ovis).  22.  J.i. 
montAims  (Dipodomys),  I'tO,  151. 
moiitiums  (MuTotu^),  US. 
montaiius  (( )<heto(liui).  \)S). 
moJiuiniis  (Onaiunos'.  2.'>. 
nioutaiius  (HaiiLntci).  2o, 
moiiranus  (Ri'itlmMinio,  in), 
montamis  iKcitlundontoniys).  1)0. 
moiitaims  (Zaims).  1(;8 
momelvyellsi^s  (S.nrx),  2.'J0. 
montic'oia  (l^oroirnathns),  159. 
monticola  (Sorex),  287. 
monticola  (Thomomys),  147. 


monticolufl  (Sorex),  287. 
monticolus  (Thomomys),  147. 
montserraten.se  (Stenodenua),  291. 
mordax  (Arvicola),  122. 
mordax  (Microtus),  122,  SOS. 
Mormoops,  277. 

blainvillii,  277. 

mefralophylla,  277. 
Mormoiw*  biainvillei,  277. 

nie^lophylla,  277. 
morosiis  (MierotiLs),  804. 
moruliis  (Sciurus),  87,  SS. 
moschatus  (Has).  '2 1, 
moschatus  (UvlWos),  21,  J  J. 
mundiLs  (IMitoriusi,  225. 
muricas  (Puti.riiis),  2*22. 
Muridae,  J^-  <>5. 
murina  (l)i<it'lj)his),  4,  5. 
mnrina  (Maniiosa),  5. 
Murina^',  J-^,  (>5. 
murinus  (l)idelphys),  5. 
muriiius  (Vespertilio),  201. 
Mus,  05. 

alexandrinus,  05. 

anomalus,  104. 

arvalis,  110. 

bursar  i  us,  180. 

califomicus,  70. 

cinereus,  102. 

citellus,  40. 

decuman  us,  05. 

empetra,  48. 

floridana,  100,  108. 

hudsonius,  184. 

jalapae,  05. 

lagurus,  120. 

lecontii,  95,  97. 

lemmus,  188. 

leuco<(aster,  89. 

michigauensis,  80. 

monax,  59. 

musculus,  05. 

norvegicus,  05. 

novebomcensis,  68,  11, 

paca,  175. 

palustris,  91,  94. 

peniisylvanica,  110. 

j)il<)rides,  89. 

rattus,  05. 

rutilus.  118. 

terrestris,  124. 

tuza,  i./J,  180. 

volaiis,  (»2. 
muscul()idt*s  (Pcroniyscus),  80. 
MlLSCulus  leucr)pu<,  70. 
musculus  (Mus),  05. 
musculus  (I'eroinyscus),  80,  81, 
musculus  (Sitomys),  80. 
Mustela,  220. 
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Mustela  actuosa,  226. 
affinis,  226. 
americana,  226. 
americanus,  226. 
atrata,  226. 
barbara,  219. 
brumal  is,  226. 
canadensis,  211,  £27. 
caurina,  226. 
cicognauii,  221. 
frenata,  225. 
longicauda,  223. 
Intra,  210. 
lutxeocephala,  220. 
Inti-eola,  220. 
lutris,  210. 
martes,  226. 
nivalis,  221. 
pacitica,  227. 
pennanti,  227. 
putorius,  220. 
richardsonii,  222. 
▼isou,  220. 
vulgwis,  221. 
xanthogenys,  224. 
Mnstelidae,  210. 
Mustelinae,  218. 
matabilis  (Sorex),  241. 
matica  (Glossophaga),  284. 
Mycetes  palliatus,  207. 

villosus,  297. 
Mygalinae,  253. 
Mynomes,  117,  118,  119,122,128,  126, 

803. 
Myodes  nigripes,  134. 

obensis,  134. 
my  ops  (Erethizon),  173. 
myoeums  (Metachirus),  6. 
Myotis,  255. 

alascensis,  256. 
calif ornic us,  256,  308. 
caurinus,  257. 
ciliolabruni,  257. 
evotis,  258,  SOS. 
keeiiii,  258. 
loDgicrus,  256. 
lucifugus,  255,  256y  $08, 
mexicanas,  257. 
nigricans,  257. 
pallidus,  256. 
peninsuiaris,  255. 
saturatus,  256. 
subulatus,  257,  808, 
thysanodes,  258. 
velifer,  255,  307. 
yumaneiisis,  256. 
myotis  (Vespeitilio),  255. 
My  ox  us  ciirysurns,  169. 
drummondi,  102. 


Myrmeoophaga,  9,  10. 

didactyla,  9. 

jubata,  10. 

quadridactyla,  10. 

sellata,  10. 

teti-adactyla,  9,  10. 

tridactyla,  10. 
Mynnecophagidae,  9. 

nanus  (Arvicola),  119. 
nanus  (Microtus),  119. 
nanus  (Fromops),  271. 
nanus  (Sorex),  240. 
Napaeozapus,  168. 

abietorum,  169. 
insignis,  169. 
roanensis,  169. 
narica  (Nasua),  228. 
narica  (Vlverra),  228. 
nasicus  (Thomomys),  147. 
naso  (Rhynchonycteris),  267. 
naso  (Vespertillo),  267. 
Nasua,  228. 

narica,  228. 
nasua  (Viverra),  228. 
nasutus  (Molossus),  S70,  271. 
nasutus  (Peromyscus),  81. 
nasutus  (Promops),  271. 
nasutus  (Vesperimus),  81. 
Natalidae,  273. 
Natalus,  278,  274- 

breviraanus,  274. 
lepidus,  274. 
micropus,  274. 
stramineus,  27 S,  274. 

natator  (Oryzomys),  94. 

navigator  (Neosorex).  242,  243. 

navigator  (Sorex),  243. 

nayaritensis  (Sciurus).  35,  SOI, 

nebracensis  (CaniB),  208. 

nebrascensiH  (Hesperorays),  85. 

nebrascensis  (Pen)my8cus),  85. 

nebrasceiisis  (ReiUirodontomys),  96. 

necator  (Vulpes),  205. 

neglecta  (Taxidea),  218. 

neglectus  (Eutamias),  44. 

neglectu.s  (Macroxus),  ,36. 

neglectus  (Sciurus),  86,  37. 

neglectus  (Sperniophilus),  63. 

neglectus  (Tamias),  44. 

negligens  (Sciurus),  88. 

Neloiiiys  annatus.  169. 

neb^oni  (Hlariua),  248. 

nelsoni  (Dicrostonyx),  135. 

nelsoiii  ((ieoniys),  304. 

nelsoni  (Odocoileus),  16. 

nelsoni  (Ortho^'eoniys),  141. 

nelsoni  (Oryzoinys),  98. 

nelsoni  (()vi.>^),  28. 


Digitized  by 


Google 


334     PROCEEDINGS:    BOSTON   SOCIETY  NATURAL   HISTORY. 


nelsoni  (Perognathus),  16*2. 
nelsoni  jPeromyscus),  81,  86. 
nelsoni  (Romerolaj^us),  177. 
nelsoni  (Sciurus)»  27. 
nelsoni  (Spermophilus),  68. 
nelsoni  (Xenorays),  110. 
Nelsonia,  109. 

neotomodon,  109. 
nemoralis  (Microtus),  126. 
nemoralis  (Sciurus),  26. 
Neotiber,  130. 

alleni,  130. 
neomexicanus  (Putx)rius),  225. 
neomexicanus  (Sciurus),  34. 
Neomys  panamensis,  88. 
Neosciurus,  30. 
Neoeorex,  242. 

albibarbis,  243. 

navigator,  242 ^  248. 

palustris,  248. 
Neotoma,  100. 

affinls,  104. 

albigula,  105. 

alleni,  111. 

angusticeps,  105. 

annectens,  104. 

anthonyi,  101. 

arenacea,  101. 

arizonae,  101,  106. 

attwateri,  101. 

baileyi,  101. 

bella,  101. 

bryanti,  101. 

bullata,  107. 

califomica,  101. 

campestris,  102. 

canescens,  107. 

cinerea,  100,  102. 

cinnamomea,  103. 

Columbiana,  102. 

cumulator,  103. 

desertorum,  103,  106. 

dispar,  104. 

drummondi,  102. 

fallax,  103. 

ferruglnea,  103. 

floridana,  108,  I04. 

fulviventer,  104. 

fuHca,  102. 

fuscipes,  104,  107,  109. 

gilva,  106. 

grangeri,  105. 

intennedia,  102, 105,  106,  109, 

latifrons,  106. 

lepida.  106. 

leucodon,  106. 

macropus,  107. 

macrotis,  104,  105. 

magister,  108. 


Neotoma  melanura,  106. 

mexicana,  106. 

mioropus,  107. 

monochroura,  107. 

occidentalis,  102. 

orizabae,  107. 

orolestes,  107. 

pennsylvanica,  108. 

plnetorum,  108. 

rubida,  104. 

rupicola,  108. 

saxamans,  108. 

simplex,  105. 

sinaloae.  108. 

sola,  103. 

splendens,  108. 

streatori,  105. 

surberi,  107. 

tenuicauda,  109. 

torquata,  109. 

venusta,  109. 
Neotominae,  100. 
Neotomodon,  110. 

alstoni,  110. 

orizabae,  110. 

perotensis,  110. 
neotomodon  (Nelsonia),  109. 
Nesolagus,  184. 

nesophilus  (Microtus),  118,  SOS. 
Neurotrichus,  253. 

gibbsi,  253. 

gibbsii,  253. 

hyacinthinus,  254. 

major,  254. 
nevadensis  (Dipodomys),  151. 
nevadensis  (Microtus),  119. 
nevadensis  (Nyctinomus),  273. 
nevadensis  (Perognathus),  158. 
nevadensis  (Sorex),  238. 
nevadensis  (Thomomys),  147. 
nevadensis  (Zapus),  167. 
nichollsi  (Stenoderma),  291. 
nigellus  (Peromyscus),  76. 
nlgellus  (Sitomys),  75. 
niger  (Sciurus),  S6,  87. 
nlgrans  (Microtus),  117. 
nigrescens  (Blarina),  248. 
nigrescens  (Heteromys),  165. 
nigricans  (Myotis),  257. 
nigricans  (TThomomys),  146. 
n^ricans  (Vespertilio),  257. 
nigriculus  (Peromyscus),  74. 
nigripes  (Lemmus),  134. 
nigripes  (My odes),  134. 
nigripes  (Putorius),  221. 
nigripes  (SciurusT,  30. 
nitidus  (Vespertilio).  256. 
nitratoides  (Dipodomys),  151. 
nitratus  (Dipodomys),  151. 
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nivalis  (IsclinogloKHa),  280. 
nivalis  (Leptonyclerih),  280. 
nivalis  (Mustela),  221. 
nivariue*  (Evotomys),  116. 
niveiventris  (Hesperomys),  81. 
niveiventris  (Peromvscus),  81. 
Noctilio.  260. 

americaniis,  260. 

mastivus,  270. 
Noctilionidae,  207.  ; 
Noctilioninae,  200. 
noctivagans  (Lasionyoteris),  258. 
nocUvagans  (Ve«pertilio),  268. 
noctivagans  (Vesiwrugo),  258. 
norvegicus  (Mus),  Oo. 
Notiosorex,  244. 

crawfordi,  244. 

evotis,  245. 

gigas,  245. 
nodus  (Putorius),  228. 
noveboracensis  (Atalapba),  262. 
noveboracensis  (Miis),  68, 17, 
noveboraceusis  (Peromyscus),  77. 
noveboracensis  (Putorius),  223. 
novemcinctum  (Tatu),  11. 
novemcinctus  (Dasypus),  11. 
novemcinctus  (Tatu),  12. 
novemcinctus  (Tatusia),  12. 
nubilus  (Can is),  207. 
nubiterrae  (Peromyscus),  71. 
nuchalis  (Seiurus),  27. 
nudicaudata  (Didelphys),  6. 
nudicaudatuft  (Metachirus),  0. 
nudicaudus  (Hesperomys),  88. 
nudicaudus  (l^lomys),  88. 
nudipes  (Hesperomys),  81. 
nadipes  (Peromyscus),  81. 
nuttalii  (Peromyscus),  82. 
nuttalli  (Arvicola).  81. 
nuttalii  (I.epus),  188. 
nuttalli  (Peromyscus),  81. 
nuttallii  (Lepus),  188. 
Nycticea  cynocephala,  272. 
Nycticeius,  268. 

cubanus,  264. 

humeral  is,  264. 
Nycticejus  crepuscularis,  264. 
l^yctinomus,  271. 

aegyptiacus,  271. 

brasiliensis,  271,  ;?7^. 

calif omicus.  272. 

cyuocephalus,  272. 

depressus,  272. 

femorosaccus,  272. 

gracilis  272. 

ma^rotiK.  272. 

mlnutus,  273. 

muliavensis,  27.']. 

neva<leiisis,  273. 


Nyctinomus  ortliotis,  273. 
Nyctipitliecinat\  207. 
Nyctipithecus,  207,  208. 

rutipes,  208. 

vociferaiis,  208. 

oaxaoae  (Marmosa),  5. 
oaxacen«iK  (Peromyscus),  82. 
oben.sis  (Myodes),  134. 
obesus  (Odobaenus),  106. 
obesus  (Odobenus),  106. 
obesus  (Triehechus),  106. 
obscura  (Blariua),  247. 
obecurus  (Eulamias),  42. 
obscurus  (Evotomys),  115. 
obscurus  (Fiber),  130. 
obecurus  (Lichonycteris),  ^^86,  287. 
obscurus  (Molossus),  270. 
obscurus  (IVrognathus),  80(t. 
obscurus  (Pipistrellus),  250. 
obscurus  (Sorex),  238,  307. 
obscurus  (Tamias),  42. 
obsidiauus  (Spermophilus),  55. 
obsoletus  (Spermophilus),  53. 
occideutalis  (('ervus),  18. 
occidental  is  (Evotomys).  116,  30^. 
occideutalis  (Mephitis),  214. 
occideutalis  (Neotoma),  102. 
occisor  (Putorius),  223. 
Ochetodon  humilis,  07. 

longicauda,  07. 

mexicanus,  P8. 

montanus,  00. 
Ochotona,  175. 

alpinus,  176. 

collaris.  170. 

cuppes,  170. 

ochotona,  175. 

priuceps,  176. 

pusillus,  175. 

saxatilis,  176. 

schlsticeps.  176. 
ochotona  (Ochotona),  175. 
Oohotonidae,  175. 
ochraceus  (Evotomys),  114. 
ochrogaster  (Hypudaeus),  128. 
ochrogaster  (Microtus),  128. 
ochrogenys  (Eutamias),  45. 
ochropus  (Canis),  200. 
Octodontidae,  160. 
oculatus  (SciurusK  35,  301. 
oculeus  (Lynx),  200. 
ocythous  (LTrocyon),  203. 
Odobaenus  obesus,  106. 

rosmarus,  107. 
Odobenidae,  106. 
Odobenus,  100. 

obesus.  \[Mi. 

Vi^SWUWUS.  107. 
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Odocoileus,  13. 

acapulcensis,  14. 

americanus,  14. 

borealis,  14. 

calif  omicuB,  16. 

cerrosensis,  14. 

columbianus,  16. 

couesi,  16. 

crooki,  16. 

eremicus,  16. 

hemionus,  16,  16. 

leucurus,  16. 

macrourus,  14. 

mexicanus,  16. 

nelson! ,  16. 

osoeola,  17. 

peninsuUe,  16. 

scaphiotus,  16. 

sitkensU,  16. 

speleus,  13. 

texensis,  17. 

thomasi,  17. 

toltecns,  17. 

truei,  17.  SOO, 
oeratedi  (Chrysothrix),  298. 
oeretedii  (Chryaothrix),  297. 
oentedii  (Saimiri),  297. 
olivaceus  (Perognathtis),  169,  SOS, 
olivaceus  (Spennophilus),  66. 
olympica  (Aplodontia),  64. 
olympica  (Spilogale),  216. 
olympicus  (Phenacomys),  112. 
olympicus  (Sciuropteros),  60. 
olympus  (Arctomys),  69. 
Olympus  (Felis),  198. 
onca  (Felis),  198. 
Onychomys,  66. 

arcticeps,  66. 

arenicola,  67. 

brevicaudus,  66. 

fuliginosuft,  66. 

leucoga«ter»  66. 

longicaudus,  66. 

loDgipes.  66. 

melanophrys,  67. 

osceola,  17. 

pailescens,  67. 

perpallidus,  67. 

ramoiia,  67. 

torrid  us,  07. 
operarius  (Arvicola),  120. 
operarius  (Microtus),  120. 
operarius  (Thomomys),  147. 
oramontis  (Phenacomys),  302. 
orariiis  (Scapanus),  251. 
orarius  (Sciunus),  301. 
orarius  (Zapus),  108. 
orca  (Evotoniys),  113. 
ordi  (Perodipus),  154. 


ordii  (Dlpodomys),  154. 
ordii  (Perodipus),  253,  164. 
OreamnoB,  23. 

kennedyi,  23. 

montanus,  23. 
oreas  (Peromyscus),  82. 
oregonensis  (Felis),  198. 
oregonensis  (Felix),  198. 
oregonensis  (Pteromys),  61. 
oregonensis  (Putorius),  226. 
oregonensis  (Sciuropterus),  61. 
oregoni  (Arvicola),  127. 
oregoni  (Microtus),  127,  S04. 
oregonus  (Arvicola),  127. 
oregonus  (Bassariscus),  280. 
oregonus  (Spennophilus),  64. 
oregonus  (Zapus),  167. 
oreocetes  (Cratogeomys),  139. 
oreocetes  (Eutamias).  42. 
oieopolus  (Sorex),  239. 
oribasus  (Putorius),  224. 
orizabae  (Lepus),  188. 
orizabae  (Neotoma),  107. 
orizabae  (Neotomodon),  110. 
orizabae  (Peromyscus),  80. 
orizabae  (Sorex),  238. 
orizabae  (Thomomys),  147. 
omatus  (Dipodomys),  161. 
omatus  (Sorex),  240. 
orolestes  (Neotoma),  107. 
orophila  (Blarina),  247. 
orophilus  (Phenacomys),  111,  S03. 
Orthogeomys,  140. 

grandis,  141. 

latifrons,  141. 

nelsoni,  141. 

scalops,  141. 
orthotis  (Nyctinoraus),  273. 
Orthriomys,  129. 
Oryctolagus,  184. 
Oryctomys  bottae,  144. 
Oryzomys,  91. 

alfaroi,  92. 

antillanim,  92. 

aquaticus,  92. 

bulleri,  J>2. 

chapmani,  92. 

cherriei,  95. 

chrysonielas.  92,  100. 

coloratus,  i)4. 

costaricensis.  92. 

couesi,  92,  93. 

ful^ens,  93. 

fulvescens,  93. 

gracilis,  93. 

jalapae,  93. 

melanotis,  93. 

mexicaniis,  93. 

natator,  94. 
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Onzoinys  palustrin.  04,  SIO. 

IM'iiin^ulae,  IM. 

tala!n:uu'aet  tU. 

virtus,  1)4. 
Otaria  oaliforuiana,  /.W.  lt)l. 

calif  urn  iamiM.  \\)\. 

icillespii,  IIM). 

stelleri,  191. 
Ojariidat*,  IW). 
othiis  (I^piw),  180. 
OtoiinnsiH  lonf^iiiifmbris.  l'»H. 
<)tir)rerii8.  278. 

bocourtiamiK,  278. 

biilleri,  278. 

californicaH,  278. 

iiiexiramts.  278. 

watt'i'liuusei.  279. 

waterhoiLsii,  279. 
OtDscUiniM,  81. 
Otosperm  »phihis,  40. 
Ovibo.s.  21. 

moscliatiis,  21.  .''.'. 

wardi,  22. 
()vilx>vinae,  21. 
OviH,  22. 

aria's,  22. 

canmlensis,  22. 

ilalli,  12. 

lianleiLslH,  22. 

muiitaiia,  22,  2'^ 

nelsoiii,  23. 

Ktonei.  22. 

paca  (Agouti),  17o. 
paca  (CoelogenyH),  17'). 
paca  (MiiK),  17o. 
pacitica  (Aplodontia),  (J4. 
pacirica  (Lutra),  211. 
pacifica  (MuHWla),  227. 
pacitica  (Procyon),  229. 
paciticiw  (Anlrozoiis),  2(i7. 
pacilicus  (Castor),  (Kl 
pacificus  (Pemgnathus),  1">8. 
pacilicus  (St)rex),  242. 
paciticus  (Zapiw),  l(i8. 
Pag.)phila,  19.3. 
Pagophilus,  193. 
palitaiiH  (Lepus),  181. 
pallesfen.s  (Corynorhinus),  i\\i\. 
palleKceiiK  (Lynx),  200. 
I)aUescfii8  (Oiiycliomys),  07. 
pallesceiis  (Peromystusi.  H'K 
palle.Hcen8  (Thomoiiiys).  144. 
palliata  (Allouatta),  297. 
pailiata  (Aluatta),  297. 
palliatuH  (Mycet«s).  297 
j)allidulu«  (l)ii)odoiiiys).  I'i'K 
palhdiiin  (('oeiidouj,  17:5. 
pallidas  (Aiitrozniis).  2«5«t,  >f;;^. 
pallidus  (Arvicola),  127. 


pallidas  (Caluroinys),  0. 
pallidus  (Caiiis),  208. 
pallitius  ((Vi-colabes),  173. 
pallidas  (Coeudu),  174. 
pallidiLs  (Fiber),  131. 
pallidus  (Microtus^  127. 
pallidas  (Myotis),  2'j<J. 
pallidas  (Philander),  0. 
pallidus  (Pnwyon),  229. 
pallidas  (Keitlirodnntomys),  98. 
pallidus  (Sigmmion),  IK), 
pallidus  (SiKjnnophilus),  50. 
pallidas  (Tamias),  42. 
pallidas  (Ve8i)ertilio),  2<)<t. 
pahnarias  (Peromyscus),  7'». 
pahneri  (DiiuKlops),  \'A. 
pahneri  (Kataniias),  43. 
palmeri  (I'ertKlipas),  54. 
pahneri  (Sorex),  244. 
paludicola  (Lepus).  183. 
palastris  (Hesperomys),  94. 
palustris  (Lepus),  183. 
palastris  (Mas),  94. 
palastris  (Neosorex),  243. 
palastris  (<)r>'zouiys),  94.  .U(K 
l>alu8tris  (Sorex),  243,  SIO. 
l)ananiensis  (Hesperomys),  88. 
pananiensis  (Neoniys).  88. 
pananiensis  (Tylomys),  88,  S'J. 
])iinaniintinus  (Kutiiniia.s),  43. 
l);inaniintinufi  (Perodipus).  154. 
panamintinus  (Perognathus),  157. 
)>aii£iuiintinus  (Tanii^ts),  4:*. 
paniscus  (Simla).  298. 
Pappogeomys,  l;W. 

albinasus,  138. 

bullerl,  138,  .ioo. 
Par.wloxurus  annulutus.  2:il. 
paradoxus  (Perognathus),  KJJ,  .iod. 
paradoxus  (Soleno(h)n),  254. 
Para^calops,  252. 

breweri,  252. 
Para.sc I  ur us,  30. 
pardalis  (Fells),  198. 
pardina  (Felis),  199. 
parnellii  (Chilonycteris),  275. 
pamellli  (Phyllodia),  275. 
parva  (Blarina),  247. 
parvidens  (Si)ermoi)hilus),  52. 
parvideuH  (Iroryoii),  204. 
jjarvula  (Khogeessa),  204. 
parvulus  (Vcspcrugo),  204. 
parvus  (Cricetodipus),  158,  1'>U. 
parvus  (DijMKlomys),  151. 
parvus  (Perognathus),  158. 
parvus  (Sorex),   J4<L  247. 
parvus  (Spermophilus),  5({. 
pauperrima  (.Vrvioola),  127. 
panpcrrimus  (Microtus),  127. 
jM-iari  (Tayassii),  12. 
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Pedomys,  128. 
Peltorhinus,  291. 
penicillatus  (Perogiiatiius),  1«1. 
penicillatus  (PeroniyscusJ,  70. 
peninsulae  (Blarina),  246. 
penin.sulae  (Cauis),  209. 
peninsulae  (Eptesicus),  261. 
peninsulae  (Mazania),  1(5. 
peninsulae  (Odocoileus),  10. 
peninsulae  {<  hyzomys),  94. 
peninsulae  (lVnv.injitlius),  103. 
penlnsul:ie  (Put  irius).  228. 
peninsulat;  (S.^cniiophilus),  52. 
peninsulae  (Tamias),  {;2. 
peninsulae  (Vespertilio),  2(il. 
peninsularis  (Lepus),  189. 
peninsularis  (Lynx),  201. 
peninsularis  (Myotis),  2o^\ 
pennanti  (Mustela),  227. 
pennsylvauica  (Mus),  110. 
peunsylvanica  (Xeotoiua).  108. 
pennsylvauicus  (Microtua),  110,  117. 
pennsylvanicus  (Vulpes),  204. 
peregrina  (Blarina),  248. 
peregrinus  (Cratogeomys),  139. 
peregrinus  (Thomomy.s),  147. 
Perissodactyla,  24. 
pemix  (Pero^iathus),  101. 
Perodipus,  I-IJ,  ir>3. 

agilis,  1'>:J. 

chapiuani,  153. 

columbianus,  154. 

corapactus,  153. 

longipes,  153. 

oi-di,  154. 

ordii,  153,  154. 

palmeri,  154. 

panamintinus,  154. 

richardsoni,  154. 

seunetti,  154. 

streatori,  155. 
Perognathus,  155. 

alticola,  159. 

alticolus,  159. 

amoenus,  305. 

amplus,  158. 

angustirostris,  101. 

anthonyi,  102. 

apache,  157. 

arenarius,  161. 

arenicola,  157. 

annatus,  300. 

artus,  102. 

baileyi,  100. 

bangsi,  158. 

blmaculatus,  150. 

brevina«us,  158. 

bryanti,  103. 

califoniicus,  103,  S06, 


Perognathus  callistus,  167. 

canescens,  162. 

columbianus,  159,  160. 

conditi,  306. 

copei,  306. 

dispar,  163. 

eremicus,  161. 

fallax,  162. 

fasciatus,  155,  156. 

femoral  is,  163. 

flavescens,  156,  S05. 

flavus,  156. 

lormosus,  UJO. 

fuliginosus,  157. 

gilvus,  15<$. 

goldmani,  162. 

hispid  as,  UM).  S05. 

infraluteus,  156. 

inornatuH,  305. 

intennedius,  102,  306. 

latirostris,  306. 

longinieuibris,  158,  305. 

loixli,  159. 

magi-uderensis,  159. 

niargaritae,  163. 

raearnsi,  305. 

uielanotis,  157. 

merriami,  15(),  ,iOo. 

mexicanus,  157. 

moUipilosus,  159. 

monticola,  159. 

nelson  i,  102. 

nevadensis,  158. 

obscurus,  306. 

olivaceus,  159,  305. 

paciUcus,  158. 

panammtinus,  157. 

paradoxus,  160,  306. 

par  V  U.S.  158. 

penicillatus,  101. 

peninsulae,  163. 

pernix,  101. 

pricei,  101. 

rostratus,  102. 

spilotus,  305. 

spinatus,  160,  103. 

st^phensi,  101. 

zacatecae,  160. 
Peromyscus,  08. 

abietorum,  71. 

affinis,  08. 

akeleyi,  68. 

anastasae,  68. 

anthonyi,  68. 

arboreus,  68. 

arctic  us,  84. 

arenarius,  73,  S3. 

arizonae,  84. 

artemisiae,  84. 
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Peromyscus  attwateri,  08. 
auripectUK,  08,  69. 
auritus,  09. 
austerus,  09. 
aztecus,  09. 
baliolus,  83. 
banderaniis,  09. 
bellus.  09. 
boylH,  09. 
brunneufl,  81. 
califoriiicus,  70. 
canadensis,  70. 
canus,  71. 
cedro.senKi8,  71. 
cherriei,  71. 
cineritins,  71. 
dementis,  84. 
comptus,  72. 
coolldgei,  8«'). 
crinitus,  72. 
cristobalensis,  87. 
deserticola,  85. 
deserticohis,  85. 
difficilifi,  72. 
dubius,  72. 
dyseliiis,  72. 
eremicus,  72. 
eva,  73. 
exiguus,  73. 
felipensiH,  73. 
floridanus,  73,  77, 
fraterculus,  73,  74. 
furviis,  74. 
gambelii,  85. 
geronimensis,  74. 
gilberti,  74. 
gossypinus,  74,  78. 
gratus,  75. 
guatemalensis,  75. 
gymnotis,  75. 
herronli,  75. 
hylocetes,  75. 
insignis,  70. 
insolatus,  70. 
insnlanus,  70. 
keeni,  70. 
lepturus,  70. 
leucopus,  70,  77. 
leucurus,  77. 
levipes,  77. 
raacropus,  77. 
macrorhinus,  77. 
madrensis,  77. 
major,  78. 
maniculatus,  78. 
martiren.sis,  78. 
mearnsii,  78. 
medius,  85. 
megacephalus,  78. 


Peromyscus  megalops,  78. 
megalotis,  79. 
mekisturus,  79. 
melanophrys.  79. 
melanotis,  79. 
merriami,  79. 
mexicanus,  79,  80. 
micbiganensis,  80. 
niississippiensis,  74. 
musculoides,  80. 
musculus,  80,  81. 
nasutus,  81. 
nebrascensis,  85. 
nelsoni,  81,       86. 
nigellus,  75. 
nigriculus,  74. 
nivelventris,  81. 
noveboracensiK,  77. 
nubiterrae,  71. 
nudipes,  81. 
nuttalii,  82. 
nuttalli,  81. 
oaxacensis,  82. 
oreas,  82. 
orizabae,  80. 
pallescens,  80. 
palmarius,  75. 

penicillatus,  70. 

pha«ma,  82. 

pinalis,  70. 

propinquus,  73. 

rhoad.si,  83. 

robust  US,  82. 

rowleyi,  70. 

ruflnus,  82. 

saturatus,  8(). 

saxatilis,  80. 

scitulus,  72. 

sitkensis,  82. 

soDoriensiK,  80. 

spicilegus,  83. 

Btephensi,  83. 

subarcticus,  80. 

6ubgri.seus,  83. 

taylori,  8;i 

tehuante])ecu8,  84. 

texanus,  84. 

thouiasi,  80. 

thiirberi,  8(5. 

tiburoneuHJs,  87. 

toniillo,  87. 

totontei)ecu8,  80. 

truei,  87. 

uinbrinUH,  71. 

yucatauicus.  87. 

zarhynchus,  87. 
Teropteryx.  209. 

canina.  2(59. 
perotensis  (Cratogeoiuys),  130. 
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peroteiiHis  (I)lpodomys),  152. 
peroleiisis  (Neotomodon),  110. 
peroteiisis  (Spermophilus),  54. 
perotis  (Proinope),  271. 
perpallidas  (Onychomys),  (J7. 
perpallidiis  (Thomoiuys),  148. 
I)er6<)nata  (Chilonyct^ris),  275,  J76. 
personatum  (Phyllostoina),  281). 
personatus  (Geoinys),  137. 
persoiiatus  (Sorex),  235,  HOT. 
perHpicillatUii  (Artibeus),  281). 
perspicillatus  (Vespertilio),  ^SS,  281). 
petuJans  (Sciurus),  ;j3. 
pfeifferi  (Atalapha).  2H2. 
pfeifferi  (Lasiurus),  262. 
phaea  (Aplodoutia),  (J4. 
phaeo^matha  (Arctomys),  49. 
phaeo^iathiis  (Spermophilus),  41). 
phaeonoius  (Lepus),  178. 
phaeiis  (Arvicola),  123. 
phaeuH  (Microtus),  123. 
pliasina  (Peromyscus),  82. 
PhenacoinyK,  111.  M4. 

celaius,  112,  SO 3. 

coiistablei,  112. 

cniKSus.  112. 

intermedins.  111. 

Iatimanu8,  112. 

lonpcaudus,  112. 

c»lynipiciis,  112. 

orainoiitis,  302. 

(uophilus,  111,  SO  J. 

preblei,  112. 

truei,  301. 

ungava,  UJ,  302. 
pheiiax  (Si)ilog:ale),  210. 
l)hilander  (l)idelphis),  5. 
Philander  pallidus.  0. 
phillipii  (I)ipndoniys),  152. 
philiipsi  (Dipodoniv.s),  152. 
pliillipsii  (I)iiX)domva),  y^.v,  1.V2. 
Phoea,  11)2,  /.V^. 

barbara,  11)4. 

cristata,  11)5. 

fascial  a,  7.^>^^  103. 

f  net  Ida,  H)3. 

t^rroenlandioa*  193. 

grypus,  liHy  195. 

hi.spida,  193. 

largha.  194. 

leoiunus,  196. 

nionachus,  196. 

probo.scidea,  196. 

rosniaiTis,  lUG,  197. 

tropicalis,  195. 

ursina.  191,  192. 

vitulina,  lUJ,  194. 
Phocidae.  192. 
Phyllodia  parnellii,  275. 


I*hyllunycteri8,  287. 

bombifrons,  287. 

planifrons,  287. 

poeyi,  287. 

.sezekorni,  287. 
l*hyllophora  inegalotis,  280. 
Phyllops,  292. 
Phyllostoma  albomaculatum,  292. 

bennettii,  282. 

bernicaudum,  283. 

bilabiatum,  293. 

brevicaudum,  283. 

haistatnm,  282. 

lilium.  293. 

lineal nm,  290. 

pei-sonatnm,  289. 

planirostre,  289. 

rotunduni,  295. 
Phylltistomatidae,  275. 
IMiyllosumifltiiiae,  277. 
PhylloKionius,  282. 

ba.staiu!s.  282. 
picinnm  (Erethizon),  172. 
picinus  (Ei-ethizon),  172. 
pictu.s  (Eutamias).  42. 
pictu.s  (Heteromys),  165. 
pictus  (Tamias),  42. 
pigm  (l)idelphis),  7. 
pilorides  (Caproniys),  171. 
pilorides  (Hesperomys),  89. 
pilorides  (Holochiln.s),  89. 
pilorides  (Isodnn),  170,  171. 
pilorides  (Mns).  89. 
pinalis  (Peromyscus),  70 
pinalis  (Sitoniys),  70. 
pinetis  (Geoniys),  135. 
pineti.s  (Lepus),  186. 
pinetorum  (Arvicola),  125, 
pinetoruni  (MicrotUK),  125. 
pinetorum  (Neotoraa),  108. 
l)inetoi-um  (l*sammomys),  125. 
pinetorum  (Thomomys),  147. 
Plnnipedia.  190. 
Pil)istrellus,  259. 

anstralis,  259. 

he.si)eru8,  259,  30'J. 

obscurus,  259. 

subflavus,  259. 

veraecrueis,  259. 
pipistrellus  (Vespertilio),  259. 
Pitymys,  125. 
Plagiodontia,  172. 

aedium,  172. 
planiceps  (Platygeomys),  140. 
planifrons  (Phyllonycteris),  287. 
plaiurostre  (Phyllostoma),  289. 
I)lanir<)Ktre  (Urodenna),  289. 
Platygeoniy.s,  140. 

fumosu.**,  140. 
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Platygeomys  gymnurus,  140. 

planiceps,  140. 

tylorhinust  140. 
platyrhinus  (Sorex),  235. 
Plet-otus  macrotU,  ^65,  2«(». 

townsendii*  266. 
ple^ius  (Spermophiliis),  49. 
plethodon  (Monophyllus)*  285. 
plicata  (Balantiopt«ryx),  268. 
plicata  (Saccopteryx),  268. 
poadronius  (LepiiB),  180. 
poeyi  (Phyllonycteris),  287. 
polaris  (Thalarctos),  234. 
poliopus  (SciuniK),  26,  300. 
Polyproiodontia,  8. 
popofensis  (Microtiu*),  121. 
portoricensis  (MonophylluH),  285. 
Potos,  227. 

caudivol villus,  227. 
pratensis  (Spermophilus),  55. 
preblei  (Phenacoinys),  112. 
prehensilis  (Capromys),  171. 
pribilofeiisuj  (Sorex),  242. 
price!  (Eutamias),  43. 
pricei  (Perognathiw),  161. 
pricei  (TainiaK),  43. 
Primates,  296. 
princep.s  (I.,agomy8),  176. 
princeps  jl^epus),  176. 
princepH  (Ochotoiia),  176. 
princeps  (Zapus),  167. 
principalis  (Microtus),  304. 
proboscidea  (Phoca).  196. 
Procyon,  228. 

cancrivorus,  228. 

eluciis,  229. 

hernandezi.  229. 

hernandezii,  22il. 

iiiHularis,  229. 

lotor,  228,  22U. 

uiaynardi,  22iK 

pacifica,  229. 

pallidiis,  229. 

psora,  229. 
Procyonidae.  227. 
Proechiinys,  170. 

centralis,  170. 

ciiiriquinus,  170. 
Proinops,  270. 

abrasus,  271. 

californicus^  271. 

nanns,  271. 

nasutiLs,  271. 

perotis,  271. 

ursinus,  270. 
propinquus  (Eptesicus),  260. 
proplnquus  (Peromyscus),  73. 
propinqiuis  (Vespertilio),  260. 
propinqiins  (Vesperu.s),  2iJ0. 


proteiis  (Evotoinys),  116. 
pruinosus  (Arctomys),  59. 
Psamniotnys  pinetorum,  126. 
Pseiidostoma  castanops,  139. 

floridana,  136. 
psora  ( Procyon ) ,  229 . 
Pteromys  alpinus,  (M). 

oregonensis.  61. 
Pteronoliis,  276. 

davyi,  276. 

fulvu«,  276. 
puda  (Mazama),  23. 
pumiluH  (Microtus),  304. 
punctata  (Dasyprocta),  174,  175. 
Pusa.  193. 

pusillus  (Ochotona),  176. 
Putorius.  220,  221, 

at»(|uatoriali8,  226. 

afflnis,  226.  - 

ala«censis.  222. 

alleni.  224. 

arctic  118,  222. 

arizonensis,  224. 

cicognanl,  221. 

cicognanii,  221. 

energumenos,  220. 

erminea.  223. 

eskiiuo,  222. 

frenatus,  225. 

golduiani,  225. 

haidarum,  223. 

ingens,  220. 

kfSiacensis,  222,  2SS. 

leucoparia,  225. 

loufiricauda,  223,  224. 

lu tennis,  220. 

lutreocephalua,  220,  221. 

inundus,  225. 

muricus.  222. 

neomexicanu.s,  225. 

nigriixis,  221. 

notius,  223. 

noveboracensis.  223. 

occisor,  228. 

oregonensis,  225. 

oribasus,  224. 

peninsulae,  228. 

richardsoni,  222. 

richardsonii,  222. 

rixosus,  222. 

saturatu.s.  224. 

spadix,  224. 

streatori.  222. 

tropicalis.  225. 

visoii,  220. 

vulgaris,  221. 

vulgi  vagus,  221. 

wa^hiugtoni.  223. 

xanthogenys,  224. 
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putorius  (Mephitis),  215. 
putorius  (Mustela),  220. 
pygmaea  (Spilogale),  210. 
pygmaeus  (Evotomys),  302. 
Pygoderma,  293. 

bilabiatum,  293. 

quadratuH  (Tlioinomys),  148. 
quadridactyla  (Myrmecophaga),  10. 
qiiadrimaculatus  (Eutaiuias).  41^  43. 
quadrimaculatUH  (Tainias).  43. 
quadrivittatus  (EutAuiias),  43. 
quadrivittatus  (Sciurus),  43. 
quadrivittatUB  (Tamias),  43. 
quasiater  (Arvicola),  126. 
quasiater  (Microtus),  126. 
querceti  (Sciuropterus),  62. 
quercinus  (Sciurua),  300. 
quica  (Didelphys),  6» 
quica  (Metachirus),  6. 

rainleri  (Aplodontia),  64. 
ramona  (Onychomys),  67. 
Rangifer,  19. 

arctic  U8»  19. 

caribou,  19. 

dawsoni,  19. 

groenlandicus,  7.7,  20,  SOU, 

iiiontanus,  20. 

taranduM,  19. 

terraenovae,  20. 
raptor  (Bassaris),  230. 
raptor  (Bafisariscus),  230. 
rattus  (Mils),  65. 
ravus  (Microtus),  124. 
redmani  (Monophyllus),  285. 
regalis  (Vulpes),  206. 
Reitiirodon,  96. 

longicauda,  97. 

megalotis,  98. 

iiiexicanus,  98. 

montanus,  99. 

sutnichrasti,  99. 
Reithrodontomys,  95. 

arizonensis,  96. 

auraiUius,  98. 

aiistralis,  96. 

aztecus,  301. 

ciirysopsis,  96. 

chrysotis,  96. 

coHtai'icensis,  96. 

deserti,  98. 

dicken.soni,  97. 

dychei,  96. 

fulvescens,  96. 

^Tacilis,  98. 

Impiger,  97. 

intt*rmediu8.  99. 

klamathensis,  97. 


Reithrodontomys  laceyi,  97. 

lecontii,  97. 

longicauda,  97. 

megalotis,  98,  SOI. 

inerriami,  98. 

mexicauus,  98,  IHK 

montanus,  99. 

iiebrasceiiHis,  96. 

pallidus,  98. 

nifescens,  99. 

saturatus,  99. 

sumichrasti,  9t». 

tenuis,  99. 
Reithronycteris,  288. 

aphylla,  288. 
Rhipidomys,  87. 

decoiorus,  88. 

sumicbrasti,  88. 
rhoatUi  (Evotomys),  114. 
rhoadsi  (Peromyscus),  83. 
Rhogeessa,  264. 

alleni,  265. 

gracilis,  265. 

parvula,  2(W. 

tumida,  264. 
Rhynchonyet*»riR,  267. 

na-s<*,  267. 
richardsoui  (Arvicola),  124. 
ricbardsoni  (Aulacomys),  124. 
richardsoni  (Dicrostonyx),  135. 
ricbardsoni  (Dipodops),  154. 
ricbardsoni  (Microtus),  124. 
richardsoni  (Perodipus),  154. 
richardsoni  (Putorius),  222. 
richardsoni  (Sciurus),  33. 
richardsoni  (Sorex),  286. 
richardsoni  (Spenuophilus),  54. , 
richardsoni  (Ursus),  233. 
richardsonii  (Arctomys),  54. 
richardsonii  (Mustela),  222. 
richardsonii  (Putorius),  222. 
richardsonii  (Sciurus),  33. 
richardsonii  (Sorex),  286 
richardsonii  (Spermophllus),  54. 
ricbinondi  (Sciurus),  37. 
rigidus  (I.«pus),  187. 
ringens  (Spilogale),  216. 
riparius  (Arvicola),  116. 
rivallcius  (Fiber),  131. 
rivularis  (Microtus),  119. 
rixoeus  (Putorius),  222. 
roanensis  (Napaeozapus),  169. 
roanensis  (Zapus),  169. 
robustus  (Peromyscus),  82. 
robustus  (Sitomys).  82. 
Romerolagus.  177,  I84. 

nelsoni,  177. 
roosevelti  (Cervus),  18. 
Hosmani.**.  19(J. 
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rosmarus  (Odobaenus).  H»7. 

rosmarus  (Odobenus).  197. 

rosmarus  (Phwa),  WHi,  1!»7. 

roatratus  (Perognatlnw),  l(i2. 

rotundum  (PhyllosUMuai,  2S)'». 

rotundus  (l>e8moduK),  21»'>. 

rowleyi  (Peroinyscus),  70. 

rowleyi  (Siumiys),  70. 

rubida  (Neotoiiia),  104. 

rubi^iiiosa  (Cliiloiiycteris),  270. 

mbric'osa  (Vulpes),  20'). 

nifa  (Aniaonyx),  63,  (\4. 

rufa  (Aplodoiitia),  04. 

rufa  (Lynx),  200. 

rufescens  (Reithrodontoinys).  IH). 

rufesceiiB  (Thomomys),  /,/.!  148. 

ruflfa  (FeliH),  2(K). 
nififiw  (Lynx),  200. 
nifinus  (Cariacus).  18. 
rutinus  (Cerviw),  17. 
mfinuH  (HesiKJi-oiiiys),  82. 
rufinus  (Peromytk'us),  82. 
rufipes  (Aotus),  298. 
rutipea  (NyctipithecusK  298. 
rufiventris  (Ateies),  2!»9. 
rufoniger  (Sciunis),  37. 
nifum  (StenoderinH),  291. 
rufus  (Desmodua),  29'). 
rufufl  (Haplodon).  64. 
rufus  (Lynx),  200. 
rufus  (Molossus),  270. 
rupicola  (Neotoma),  108. 
rutilus  (Evotomys),  118. 
rutilus  (Mus),  113. 

sabrinus  (Sciuroptenu*),  61. 
sabrinus  (Sciurus),  61. 
Saccophorus,  144. 
Saccopteryx,  268,  JfJ^K 

biUneata,  268. 

caniua,  269. 

infnsca,  268. 

plicata,  268. 
Saimiri,  297. 

oersted  ii,  297. 
saltAtor  (Zapus),  168. 
salvini  (Chirodeniia),  29;). 
salvini  (Heterorays),  16*'). 
salvini  (Sorex),  239. 
sanctldiegi  (I^pus),  187. 
sartor ii  (Cervus),  17. 
sartorii  (Mazama),  17,  IS. 
saturatus  (Evotomys),  114. 
saturatus  (Myotis),  256. 
saturatus  (Peroinyscus),  8<3. 
saturatus  (Putorius),  224. 
saturatus  (Reithrodontomys),  99. 
Haluratus  (Spermophilus),  oi. 
saturatus  (Tamias),  Al. 


saussurei  (Sorex),  241. 
saxamans  (Neotoma),  108. 
saxatilis  (Ochotona),  176. 
saxatilis  (Peromyscus),  80. 
saxatilis  (Spilogale),  216. 
saxicola  (Bassariscus),  230. 
Kaxicola  (Speiinophilus),  51. 
Kaxicoliis  <Speniiophilu8).  .'il. 
Seal  ops,  249. 

aereus.  2')0. 
jinastaKiie,  250. 
aciuatioiw.  249. 
argeiitatiis,  24'.'. 
au.HtraliH.  250. 
breweri.  252. 
californicuH,  251. 
i n termed i  us,  250. 
inaehrinus.  24i*.  J'tU. 
texanus,  250. 
townsendii,  251. 
scalops  ((ieomys),  140,  141. 
scaiops  (Oitliotfeomys),  141. 
scalopsoides  (Arvicola),  125. 
scalop.soides  (MicrotUK),125,  i;?6\ 
Scapanus,  251. 

alpinus,  251. 
authouyi,  252. 
breweri,  252. 
califomicus,  251,  .W7. 
dilatus,  307. 
minusculus,  251. 
orarius,  251. 
townseudii,  251 . 
towsendii,  251. 
truei,  252. 
scaphiotus  (Odocoileus),  15. 
schisticei)s  (La^omys),  176. 
schisticeps  (Ochotona),  17(J. 
SchizoKtouia,  280. 
behnii,  280. 
hirKUtum,  280. 
hirsutus,  280. 
niegalotis,  281 . 
scirpensis  (Microtus),  120. 
scitulus  (Peroniyscus),  72. 
sciurea  (Simia),  297. 
Sciuridae,  24. 
Sciurinae,  25. 
Sciuropterus,  60. 
alpinus,  fJO. 
bangsi,  61. 
califomicus,  61. 
fuliginosus.  60. 
hudsonius,  60. 
klaniathensis,  60. 
lascivus,  60. 
inacrotis,  61. 
makkovikensis,  61. 
olyinpicus,  60. 
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Sciuroplerus  oregouensis,  (U. 
querceti,  «2. 
sabrinus,  <n. 

HllllH,  02. 

stepliensi,  <U. 
volans,  62. 
volucella.  Oil 
yukonennis,  02. 
Sciurus,  25. 

aberti,  31. 
adolphei,  28. 
aestuans,  37. 
albipes,  300. 
albolimbatuH,  34. 
alfari,  38. 
alleni,  35. 
alstoni,  301. 
anthonyi,  300, 
apache,  30. 
arizonensis,  30. 
asiaticus,  30. 
aureogast^r,  25. 
baileyi,  32. 
belti.  2i». 
booUiiae,  20. 
Caroline] isis,  30. 
cascaclensis,  34. 
cervicalis,  20. 
chiapeiisi8,  28. 
ciiiereiis,  37. 
cocos,  28. 
coliineiisis,  20. 
colliaei,  27. 
concolor,  31,  ^Wl. 
dakotensiSt  32. 
deppei,  38. 
dorsalis,  28.  :i9, 
douglasii,  33. 
douglansi,  33. 
durangi,  31. 
effiigius.  27. 
extimus,  30. 
ferreiis,  31,  SOL 
fosKor,  30. 
fi*einoiiti,  34. 
fruineutor,  20. 
fuliginosiis.  30. 
goldiuani,  20. 
graiiainensis,  35. 
gram  munis.  49. 
griseoflavus,  28. 
griseiis,  JO,  30,  .iOO. 
guerlinguetus,  37. 
gymnicus,  82. 
hemandezi,  20,  .iOO. 
hirtiiK.  27. 
hoffmaiini,  37. 
huachnca,  30. 
hudsonicus.  32. 


Sciurus  hudsonius,  32. 

hypophaeus,  31. 

hypopyrrhas  25. 

lateralis,  51. 

leucotis,  31. 

limitis,  30. 

loquax,  32. 

ludovicianus,  3<J. 

lysteri,  39. 

managueusis,  29. 

meamsi.  34. 

melanonotus,  301. 

mexicanus,  52. 

minnesota,  32. 

mogollonensis,  34,  S5. 

mollipilosiis,  84,  SOI. 

morulus,  37,  3S. 

nayariteiisis,  35,  SOL 

neglectus,  30. 

negligens,  38. 

nelsoni,  27. 

nemoralis,  20. 

neomexicanus,  34. 

niger,  S6,  37. 

nigripes,  30. 

nuchal  is,  27. 

oculatus,  ;i5,  SOL 

orarlus,  301. 

petulaus,  33. 

poliopus,  26,  SOO. 

quercinus,  300. 

richardsoui,  33. 

ricliardsonii,  3i5. 

richmondi,  37. 

rufoniger,  37. 

sabrinus,  01. 

sinaloeiisiH,  27. 

social  is,  27-. 

streatori,  33. 

striatiLs,  39. 

thomasi,  28. 

tolucae,  35. 

tridecemlineatus,  55. 

truei,  27. 

vancouverensis,  33. 

variabilis,  37. 

variegaU>ide8.  29. 

variegatuB,  50. 

varius,  .'JOO. 

ventorum,  33. 

viciniis,  37. 

volans,  60. 

vulgaris,  25. 

vvagneri,  300. 

yucatanensis.  28. 
sclateri  (Sorex),  241. 
Scotophilus  cubensis,  201. 

he.sperus,  269. 

miradorensis,  2()0. 
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scottii  (Urocyon),  203. 
scrutator  (Mephitis),  21S. 
sellata  (Mynnecophaga),  10. 
seminola  (Ataiapha),  262. 
seminolus  (Lasiurus),  262. 
senex  (Centurio),  294. 
senex  (Eutamias),  44. 
senex  (Galietis),  219. 
senex  (Tamias),  44. 
sennetti  (l)ipodops),  164. 
sennetti  (Perodipus),  164. 
septentrional  is  (Vespertilio),  «S08. 
sericea  (Mazama),  23. 
serotinus  (Vesperugo),  260. 
serpens  (Microtus),  127. 
setosus  (Sorex),  287. 
sezekomi  (Phyllonycteris^,  287. 
shastensis  (Sorex),  240. 
shimiaginensis  (Sorex),  239. 
Siguiodon,  89. 

arizonae,  90. 

borucae,  8i>. 

colimae,  90. 

eremicus,  IK). 

f ulviventer,  90. 

hispidus,  89,  90. 

littoralis,  90. 

mascotensiH,  91. 

minima,  91. 

minimus,  91. 

pallidus,  90. 

spadicipygus,  91. 

texianus,  91. 

toltecus,  91. 
Sigmodoutomys,  96. 

alfari,  96. 
silus  (Sciuropterus),  02. 
Simia  belzebul,  296. 

capucina,  299. 

fatuellus,  299. 

hypoleuca,  299. 

midas,  296. 

paniscus,  298. 

sciurea,  297. 

trivirgata,  298. 
similis  (Dipodomys),  52. 
8imili8  (Sorex),  307. 
siraioluH  (Dipodomys),  162. 
simplex  (Neotoma),  106. 
SimpHcidentala,  24. 
sinaloae  (Marmosa),  6. 
sinaloae  (Neotoma),  108. 
sinaloenHis  (Sciurus),  27. 
Sinetherus,  173. 
sitkensis  (Microtus),  121. 
sitkensis  (Odocoileus),  16. 
sitkensis  (Peromyscus),  82. 
sitkensis  (Ursus),  232. 
Sitorays  arizonae,  84. 


Sitomys  arteniisiae,  84. 

auripectus,  68. 

canadensis,  70. 

decolorus,  88. 

gill)erti,  74. 

herroni,  76. 

insolatus,  76. 

keeni,  76. 

macrorhinus,  77. 

major,  78. 

martirensis,  78. 

megacephalus,  78. 

musculus,  80. 

nigellus,  76. 

pinalis,  70. 

robustus,  82. 

rowleyi,  70. 

subgi'iseus,  83. 

thurberi,  86. 
socialis  (Sciurus),  27. 
sola  (Neotoma),  103. 
Solenod(»n,  264. 

cubanus,  264. 

paradoxus.  264 . 
Solemniontidae,  264. 
sonora  (Lutra),  212. 
sonorieiise  (Tayassu),  12. 
sonorieusis  (Dicotyles),  12. 
sonoriensis  (Hesperomys),  86. 
sonorieusis  (Peromyscus),  86. 
sonorieusis  (Spennophilus),  64. 
Sorex,  236. 

alaweusis,  239. 

alaskanus,  243. 

albibarbis,  243. 

albiventer,  244. 

amoenus,  237. 

aciuaticus,  249. 

araneus,  236. 

arctic  us,  236. 

bairdi,  239. 

bendirii,  244. 

brevicauda,  246. 

brevicaudus,  246. 

californicus,  240. 

carolinensis,  246. 

caudatus,  307. 

cinereus,  24(i. 

cooperi,  236. 

crawfordi,  244. 

cristatus,  263. 

dobsoni,  237. 

evotis,  246. 

fisheii,  241. 

forsteri,  237. 

fumeas,  237. 

glacialis,  238. 

go(iniani,  241. 

haydeni,  236. 
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Sorex  hoyi,  242. 

hydrodromus,  243. 

icialioensis,  307. 

lesueurij  236. 

lesueurii,  235. 

longicauda,  2'^. 

longirostris,  241. 

macrodon,  240. 

macrurus,  236. 

inerriami.  242. 

miscix,  236. 

luontereyeiisis,  239. 

monticola,  237. 

monticolus,  237. 

miitabilis.  241,  S07. 

nanus,  240. 307. 

navigator,  243. 

nevadenaift.  238. 

obsciirus,  238,  S07. 

oi*e()pohi8,  289. 
■     orizabae,  238. 

ornatU8,  240. 

pacific  us,  242. 

pahneri,  244. 

palustris,  243,  810. 

parvus,  ^46,  247. 

personatU8,  235,  S(t7. 

platyrhinus.  236. 

pribilofensis,  242. 

richardsoni,  236. 

richardsonii,  286. 

Balvini,  289. 

saussurei,  241. 

sclateri,  241. 

setosus,  237. 

sbastensis,  240. 

shumaginenRiR,  239. 

similis,  307. 

spbagnicola,  236. 

stizodon,  241. 

streatori,  236. 

talpoides,  245. 

teuellus,  240. 

trowbridgei,  239. 

trovebridgii,  239. 

tundrensis,  236. 

vagrans,  237. 

vancouverensis,  238. 

ventralis,  238. 

veraepacis,  240. 
Soricidae,  235. 
soricina  (Blarina),  247. 
soricina  (Glossophaga),  284. 
Soricinae,  235. 
soricinus  (Vespertilio),  284. 
Soriciscus,  247,  248. 
somborgeri  (llrsus),  234. 
spadicipygus  (Siginmion),  91. 
epadix  (Putorius),  224. 


spatulatus  (Fiber),  131. 
speciosus  (Eutaniias),  45. 
speciosus  (Tamias),  45. 
spectabilis  (Dipodomys),  152. 
spectrum  (Stumii-a),  293. 
spectrum  (Vampyrus),  279. 
spectrum  (Vespertilio),  279. 
speleus  (Odocoileus),  13. 
Spermophilus,  46. 

alleui,  56. 

anneotens.  54. 

annulatuR,  46. 

artuatus,  46. 

atrieapillus,  49. 

badiiis.  56. 

barrowensis,  4(5. 

beeoheyi,  5(). 

beldingi.  46. 

beriuifensis  47. 

bernardinus,  47. 

brevicaudas.  47. 

buckleyi,  60. 

canescens,  47. 

can  us,  53. 

castanurus,  47. 

chrysodeirus,  47. 

cinerascens,  47. 

cinnaniomeus,  62. 

columbianus,  48. 

couch ii,  50. 

cryptospilotus,  48. 

douglasii,  50. 

douglaitsi,  50. 

elegans,  48. 

empetra,  48. 

erythroglutaeus,  48. 

fisheri,  50. 

franklini,  49. 

franklinii,  49. 

grammurus,  46^  49,  SIO. 

gunnisoni,  67. 

harrisii,  51. 

interpres,  61. 

kodiacensis,  48,  4^- 

lateralis,  46,  61. 

leucurus,  4^,  61. 

macrospilotus,  55. 

macrourus,  310. 

major,  55. 

mexicanus,  62. 

mohavensis,  4^y  52. 

mollis,  53. 

neglectus,  63. 

nelsoni,  53. 

obsidianus,  55. 

obsoletus,  53. 

olivaceus,  56. 

oregonus,  54. 

osgoodi,  54. 
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Spennophilus  pallidas,  56. 

parvidens,  ii2. 

parvus,  66. 

peninsulae,  62. 

peroUiiisis,  54. 

pbaeogiiatba,  40. 

phaeognathus,  49. 

ple^ius,  49. 

pratensis,  65. 

richardsoni,  54. 

richanlstmii,  54. 

satiiratuB,  51. 

saxicola,  61. 

sonorieiusis.  64. 

Kpilo.soina,  64. 

HtephenKl.  58. 

tereiicaudus,  54,  55. 

lexensis.  56. 

townsendi.  48,  55. 

towiiseiidii,  65. 

tridecemliueatUK,  46,  66. 

trideciinlineatus,  56. 

variegatiiH,  56,  ,57. 

wortinani,  57. 

yakimensifi,  53. 
sphagiiicola  (Sorex),  286. 
sphagnicola  (Synaptorays),  188. 
spiciiegus  (Peromyscus),  88. 
SpUogale,  214. 

ambarvalis,  215. 

ambigua,  216. 

arizonae,  216. 

gracilis,  216. 

indianola,  215. 

interrupta,  216. 

latifrons,  216. 

leucoparia,  216. 

lucasana,  216. 

olympica,  216. 

phenax,  21({. 

pygmaea,  216. 

ringens,  216. 

saxatilis,  216. 
epilosoma  (Spermophilus),  54. 
spilotus  (PerognathuH),  805. 
spinatus  (Perognathus),  160,  163. 
spissigrada  (Mephitis),  214. 
splendens  (Neotoma),  108. 
stelleri  (Eumetopias),  191. 
stelleri  (Otaria),  191. 
Stenodenna,  291. 

achradophilum,  291,  :^9e. 

falcatum,  292. 

montserratense,  291. 

nichoUsi,  291. 

nxf um,  291 
Stenodennatinae,  288. 
stephensi  (Perogiiathus),  161. 
stephensi  (Peromyscus),  88. 


Btepheusi  (Sciuropterus),  (»1. 
stephensi  (S()ermophilus),  .'»8. 
stizodon  (Sorex),  241. 
stonei  (Microtus),  808. 
Rtonei  (Ovis),  22. 
stouei  (Synaptoiuys),  /,^J,  804. 
stramineuH  (Natalu.s).  i7^,  274. 
streatori  (Neotouia),  105. 
streatori  (I'erotlipus),  155. 
streatori  (Putorius),  222. 
streatori  (Sciurus),  iW. 
streatori  (Sorex).  286. 
striatus  (Sciuru.s),  89. 
striatUH  (TainiaK),  89. 
struthopufi  (I>epus),  178. 
Sturnira,  298. 

liliuin,  298,  ^\94. 

speclnun,  298. 
Rubarcticus  (Peromyscus,,  86 
subcinctus  (Lepus),  187. 
subflavus  (Pipi^t^^ilu8),  259. 
Hubflavus  (Vespertilio).  259 
subgriseus  (Pertmiysttus),  88. 
subgriseus  (Sitomys),  88. 
subsolaniis  (Lynx),  199. 
subulatus  (My Otis),  257.  SOS. 
subulatus  (Vespertilio),  267. 
sumicbrasti  (Bassaris),  281. 
sumichrasti  (Hesperomys),  88. 
sumlchrasti  (Reitbrodon),  JH). 
sumichrasti  (Reithrodontomys), 
sumichrasti  (Rhipidomys),  88. 
surberi  (Neotoma),  107. 
Sus  albirostris.  /f,  13. 

tajacu,  13. 
sylvaticus  (I^pus),  icV.f,  186. 
sylvestris  (Gly phony cteris),  281. 
Sylvilagus,  184,  18S. 
Synaptouiys,  181,  IS  J 

cooperi.  ISl,  182,  S04. 

dalli,  188. 

fatuuH,  132. 

gossi,  182. 

gossii,  182. 

helaletes,  132. 

innuitus,  183. 

medioximus,  133. 

sphagnicola,  188. 

stonei,  182,5^-^. 

truei,  133. 

wrangeli,  188. 
Synethei-es  mexicanus,  178. 

tajacu  (Dicotyles),  18. 
tajacu  (Sus),  18 
tajacu  (Taya.ssu),  18. 
talamancae  (Oryzomys),  94. 
Talpa  machrina,  249. 
Talpidae,  249. 


Digitized  by 


Google 


348      PUOCEKDINGS:    BOSTON  SOCIETY  NATURAL  HISTORY. 


Talpinae,  249. 
tAlpokies  (Cricetus),  148. 
talpokles  (Sorex),  245. 
talpoides  (Thomomys),  148. 
Tamandua,  10. 
Tainias,  89. 

affinis,  44. 

alpiiniK,  40. 

amot^iiUH,  40. 

borealis,  44. 

bulleri,  40. 

callipeplus,  40. 

castanunis,  47. 

chrysodeirus,  47. 

cineraficeiis,  47. 

ciiiereicollis,  40, 

cinnamoineuH,  52. 

consobriiiiifl,  42. 

doraalis,  41. 

felix,  44. 

f rater,  41. 

gracilis,  44. 

grJHeus,  30. 

harrisi,  51. 

tiindei,  41. 

interpres,  51. 

lateral IR,  51. 

leuouruH,  51. 

luteiventriH,  44. 

lysteri.  80. 

macrorhabdotes,  41. 

luelanunis,  42 

merriami,  41,  4-^. 

minimus,  42. 

neglect  us.  44. 

obecuruK,  42. 

pallidas,  42. 

panaminliniis,  4^i. 

peninanlae,  52. 

pictus,  42. 

pricei,  4:^. 

quatlrimaoiilatus,  48. 

(|uadrivittatuH,  48. 

saturatus,  51. 

senex.  44. 

speciosiw,  45. 

striatus,  80. 

townsendii,  45. 

umbrinus,  45. 

venustus,  80. 

wortmani,  67. 
Taniia*<ciurus,  82. 
Tapeti.  1S4,  100 
tapeti  (l^epus).  IIM). 
Tapiridae,  24. 
tarandus  (Cervus),  10. 
tarandus  (Raiigifer),  10. 
Tatoua  centralis,  11. 
Tatu,  11. 


Tatu  novemcinctuni,  11. 

novemcinctus,  12. 
Tatuinae,  11. 
Tatusia,  11. 

novemcinctus,  12. 
Taxidea,  217. 

americana,  217. 

berlandieri,  217. 

infusca,  218. 

neglecta,  218. 

taxu.s  217. 
tax  us  (Taxidea),  217. 
taxus  (Vrsus),  217. 
Tayassu,  12. 

albiro8ti*e,  18. 

albirostris,  18. 

angulatum,  12. 

angulatus.  12. 

pecari,  12. 

sonoriense.  12. 

tajacu,  13. 
Taya«.suidae,  12. 
taylori  (Hesperoniys),  88. 
taylori  (Peromyscus),  88. 
teguina  (Akodon),  100. 
teguina  (Hesperomys),  100. 
tehuantepecus  (Peromyscus),  84. 
teliotis  (Atalapha),  202. 
teliotis  (Lasiurus),  262. 
telmalemonus  (I^pns),  184. 
telmalestes  (Blarina),  240. 
tenelUis  (Sorex),  240. 
tenellus  (Zapus),  167. 
tenuicau<la  (Neotoma),  109. 
tenuis  (Heitlirodontomys),  00. 
Teonoma,  100. 

tereticaudus  (Spermophilus),  54,  55. 
terraenovae  (Arvicola),  1 18. 
terraenovae  (Microtus),  118. 
terraenovae  (Rangifer),  20. 
terrestris  (Microtus),  110. 
terrestris  (Mus),  124. 
tetradactyla  (Myrmecophaga),  9,  10. 
Tetramerodon.  302. 
teti-amerus  (Arvicola),  122,  >PU. 
tetramerus  (Microtus),  122. 
texanus  (Hesperomys),  84. 
texanus  (Peromyscus),  84. 
texanus  (Scalops).  250. 
texensis  (Dorcelaphus).  17. 
texensis  (Geomys),  187. 
texensis  (Lynx),  201. 
texeiLsis  (Odocoileiu*),  17. 
texensis  (Oryzomys),  04. 
texensLs  (Spermophilus),  50. 
texensis  (I'rocyon).  208. 
texiana  (Arvicola),  01. 
texianiLs  (I<,epas),  182. 
lexianus  (Sigmmlon),  01. 
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Thalarctos,  284. 

niaritimus,  234. 

polaris,  234. 
Tliala8«arctoe  maritimuH,  234. 
thomasi  (Odocoileiis).  17. 
thomasi  (Peromyscus).  8«J. 
thomafli  (Sciurus),  28. 
Thoinomys,  143. 

alpinus,  143. 

alticola,  14H. 

alticolu8,  14H. 

altivallis,  143. 

anirularifs  148. 

anitae,  14(5. 

atrovarius,  144. 

aureus,  144. 

U.ttae,  144. 

bulbivorus,  144. 

eervinus,  144. 

fluKius,  145. 

(iou^^aKii,  14A. 

f<».ss«»r,  14'). 

fulvus,  14."). 

fnscus,  146. 

iin<^rinediu8,  140. 

liitke])8,  14(J. 

intrtirensis.  140. 

inazaina,  140. 

nielanoiw,  147. 

inonticola,  147. 

monticolus.  147. 

nasicuH.  147. 

nevadensis,  147. 

nigricans.  140. 

optrariuH,  147. 

orizabae,  147. 

pallescena,  144. 

jK'iegrinuK,  147. 

perimllidus.  148. 

piiietorum,  147. 

quadratus,  148. 

rufescens,  14S,  148. 

talpoides,  148. 

tolt^cus,  141). 

townsendli,  149. 

uinbriims,  148. 

yt^lmeiisis,  145. 
thoracatUK  (Caproinys),  171. 
thurberi  (Peroinyscus),  80. 
thnrberi  (Sitoniys),  80. 
Thyroptei-a,  274. 

diwifera,  275. 

tricolor,  274. 
thysanodes  (Myotis),  258. 
tiburonensis  (Peroinyscus),  87. 
rij=:rina  (Felis),  11)8. 
timidus  (I^pu«),  177,  180. 
tolteca  (Felis),  IJW), 
toltecus  (Carianis).  17. 


toltecuH  (Cervus),  17. 
u>ltecus  (Hesperomys),  91. 
toliecuH  (Odocoileus),  17. 
toltecus  (Sigmodon),  91. 
toltecus  (Thouiorays),  149. 
toluca©  (Sciurus),  35. 
tornillo  (Peromyscus),  87. 
toniuata  (Neotoma),  109. 
torquatus  (Cuuiculus),  135. 
torridus  (He8j)en)mys),  07. 
torridus  (Heterogeomys),  142. 
torridus  (Onychomys),  (i7. 
totontepecus  (Peroinyscus),  80. 
townsendi  (Arctocephalus),  192. 
lownsendi  (Arvicola),  122. 
townsendi  (Microtus),  122. 
townsendi  (Spermophilus),  -^«S',  55. 
townsendi  (Taniias),  45. 
townsendi  (Trocyon),  202. 
townsendi i  (Arvicola),  121. 
townsendii  (Corynorhinus),  2<W. 
townsendii  (Kutamias),  45. 
townsendii  ((ieomys),  149. 
townsendii  (Microtus),  121. 
townsendii  (Plecotus),  2fWJ. 
townsendii  (Scalops),  251. 
townsendii  (Scapanus),  251. 
ti)wnsendii  (Si)erniopliilus),  55. 
townsendii  (Taniias),  46. 
town.^iendii  (Thoniomys),  149. 
towsendii  (Scapanus),  251. 
Trachyops,  281. 

cirrhosus,  281,  ^S*. 

fuliginosus,  281. 
tran.sitionalis  (Lepiis),  187. 
'i'richechus  (►besus,  19(>. 
tricliopus  (Zy^oifeoniys).  143. 
tricolor  (Thyroptera),  274. 
tridactyla  (Myrinecophaga),  10. 
tridactylus  (Brady pus),  8. 
trideceinlineatus  (Sciurus),  55. 
tridecemlineatus    (Spermophilus),    4*i^ 

56. 
trideciinlineatus  (Si»ernioj)lii]us),  60. 
triiuucronata  (Arvicola).  134. 
triinucronatus  (Lemmiis),  134. 
trill itatis  (Echiinys),  170. 
Trinodoiitomy.**.  70. 
trinotatus  (Zapus),  107,  .io:. 
trivirgaU  (Siiiiia).  298. 
tropii-alis  (Blarina),  247. 
tr«»i)icalis  (Monachiis),  195. 
tn»i>icalis  (Plioca),  195. 
iropicalis  (Putorius),  225. 
tr«>wbiidgei  (I^pus).  189. 
trowbridgei  (S)rex),  239. 
rrowbridirii  (Sorex),  239. 
truci  (Hcspcnunys),  87. 
tnici  (Le|ms),  184. 
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truei  (Odocoileus),  17,  300. 
truei  (Peromyscus),  87. 
truei  (Phenacomys),  801. 
truei  (Scapanus),  262. 
truei  (Sciurus),  27. 
tniei  (Synaptomys),  133. 
tBchuktschorum  (Lepus),  180. 
tumida  (Rhogeessa),  204. 
tundrensis  (Sorex),  236. 
tuza  (Geomys),  136. 
tuza  (Mu8),  13o,  l.^>6. 
Tylomys,  88. 

nudicaudus,  88. 

panamensis,  88,  Sif. 

watsoni,  89. 
tylorhinus  (Platygeomys),  140. 

ubericolor  (Lepus),  181). 
umbrinus  (Eutamia«),  45. 
umbrinus  ((ietnuys),  148. 
umbrinus  (Penmiyscus),  71. 
umbrinus  (Tamias),  46. 
umbrinus  (Thomoniys),  148. 
umbrosus  (Microtus),  129. 
unalascensis  (Dicrostonyx),  136. 
unalascensis  (Microtus),  121. 
ungava  (EvotomyH),  115. 
ungava  (Phenacomys),  112,  SO^. 
Ungulata,  12. 
unicinctus  (l)asypus),  11. 
Urocryptus  bilineatus,  268. 
Urocyon,  202. 

califomicas,  202. 

ciuereoargenteus,  202. 

floridanus,  202. 

fraterculiiH.  202. 

guatemalae,  203. 

littoralis,  203. 

ocythous,  203. 

parvidens,  204. 

scottii,  203. 

texensis,  203. 

townaendi,  202. 

virginianus,  202. 
Urodenna,  289. 

bilobatum,  289. 

planirostre,  289. 
Uroleptes,  10. 
Urotrichus  gibbsii,  253. 
Ursidae,  232. 
ursina  (Phoca),  191,  192. 
ursinu.s  (Arctoceplialus),  192. 
ursinus  (Callorhinus),  192. 
ursinas  (Proniops),  270. 
Ui-sus,  232. 

alascen.sis,  233. 

aniericanu.s,  233,  ^34- 

arctos,  232. 

californicus,  233. 


Ursus  cancrivorus,  228. 

dalli.  232. 

emmonsi,  234. 

emmonsii,  284. 

ferox,  232. 

floridanus,  234. 
•  glacilis,  234. 

gulo,  218. 

horriaeus,  238. 

horribilis,  232,  ^'SS. 

lotor,  228. 

luscus.  218. 

luteolus,  234. 

maritimus,  234. 

middendorfti,  282. 

richardsoni.  238. 

sitkensis,  232. 

somborgeri,  234. 

taxuf*,  217. 
utahensis  (Kutamias),  41. 

vafer  (Vulpes),  206. 
vafra  (Vulpes),  205. 
vaga  (Lutra),  211. 
vagraus  (Sorex),  237. 
vallicola  (Microtus),  120. 
Vampyrops,  290. 

linealus,  290. 

vittatus,  21H),  x^9/. 
Vampyrus,  279. 

auritus,  279,  ;,'S0, 

cirrhosus,  281. 

spectrum,  279. 
vancouverensis  (Sciurus),  33. 
vancouverensis  (Sorex),  238. 
variabili.s  (Sciunis).  ;]7. 
variegatoides  (Sciurus),  29. 
variegatus  (Chironectes),  4. 
variegatu.s  (Sciurus),  66. 
variegatus  (Spermophilus),  66,  57. 
varius  (Sciurus),  300. 
velifer  (Myotis),  265,  307. 
velifer  (Vespertilio),  255. 
vellerosus  (A teles),  299. 
vellero.sus  (Microtus),  303. 
velox  (Canis),  206. 
velox  (Vulpes),  206. 
ventonim  (Sciurus),  33. 
ven trails  (Sorex),  238. 
venusta  (Neotoma),  109. 
venustus  (Tauiias),  39. 
veraecrucis  (I^pus),  188. 
veraecnicis  (PipLstrellus),  259. 
veraecrucis  ( Vesper ugo),  259. 
veraepacis  (Sorex),  240. 
Vesperiinus  americanus,  76. 

difficilis,  72. 

f rater  cuius,  73, 

mearnsii,  78. 
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Vesper imu8  nasutus,  81. 
Vespertila  fuscus,  260. 
Vefipertilio,  200. 

albescens,  2r>o. 

albigularis,  201. 

austroripariuH,  808. 

bahamensis.  260. 

borealis,  261. 

calif ornic as,  2'A\. 

canina,  269. 

caninus,  260. 

carol  ii,  255. 

chrysonotus,  308. 

ciliolabi-um,  257. 

ciuereus,  262. 

evotis,  258. 

fuse  us,  260. 

hastatus.  282. 

henshawii,  308. 

humeral  is,  :46S,  264. 

incautivs,  307. 

keenii,  258. 

lepidus,  274. 

leporinus,  260. 

lepturus,  268. 

lonj?icrus,  256. 

lucifugus,  255. 

mastivus,  270. 

melanorhiniis,  308. 

mexicanus,  257. 

miradorensis,  260. 

murinus,  261. 

myotis,  255. 

naso,  267. 

nigricans,  257. 

nitidus,  25<J. 

noctivagans,  258. 

pal  lid  us,  266. 

peninsulae,  261. 

perspicillatus,  ;^'88,  289. 

pipistrellus,  259. 

propinquus,  260. 

septentrionalis,  308. 

soricinus,  284. 

spectrum,  279. 

subflavus,  259. 

subulatus,  267. 

velifer,  255. 

yumanensis,  25(). 
Vespertilionidae,  255. 
Vespertilioninae,  265. 
Vesperugo  cubensis,  261. 

georgianus,  259. 

hesperus,  259. 

raerriami,  309. 

noctivagaas,  258. 

parvulus,  264. 

serotinus,  260. 

veraecrucis,  269. 


Vesperus  albigularis,  261. 

cubanus,  264. 

propinquus,  260. 
vetulus  (Hodomys),  111. 
vicinus  (Sciurus),  37. 
victus  (Oryzomys),  94. 
vigilis  (Canis),  209. 
villosa  (Allouatta),  297. 
villosum  (Chlroderma),  292. 
villosus  (Mycetes),  297. 
virginiana  (Didelphis),  7. 
virginiana  (Didelpliys),  7. 
virginianus  (Canis),  202. 
virginianus  (Cariacus),  14. 
virginianus  (Lepus),  178. 
virginianus  (Urocyon),  202. 
vison  (Mustela),  220. 
vison  (Putorius),  220. 
vittata  (Galictis),  218. 
vittatus  (Artibeus),  290. 
vittatus  (Vampyrops),  290,  iJ91. 
vitulina  (Phoca),  192,  194. 
Viverra  caudivolvula,  227. 

mapurito,  217. 

mephitica.  213. 

narica,  228. 

nasua,  228. 
vociferans  (Aotus),  298. 
vociferans  (Nyctipithecus),  298. 
volans  (Mus),  62. 
volans  (Sciuropterus),  62. 
volans  (Sciurus),  (K). 
volucella  (Sciuropterus),  62. 
vulgaris  (Lutra),  210. 
vulgaris  (Lynx),  199. 
vulgaris  (Mu.stela),  221. 
vulgaris  (Putorius),  221. 
vulgaris  (Sciurus),  25. 
vidgivagus  (Putorius),  221. 
Vulpes.  204. 

abietoruni,  205. 

alascensis,  206. 

bangsi,  205. 

cascadensis,  205. 

deletrix,  205. 

fulvus,  204. 

hallensis,  206. 

harrimani,  20(5. 

kenaiensis,  206. 

lagopus.  20(J. 

littoralis,  203. 

macrotis,  206. 

macro  urus,  204. 

macrurus,  204. 

necator,  205. 

pennsylvanicus,  204. 

regalis,  206. 

rubricosa,  205. 

vafer,  205. 
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Vuli)e8  vafra,  '20'). 
velox.  21MJ. 
viilpes  (Caiiis),  204. 

wagiieri  (Sciuras),  :WK). 
Wajciieria,  231. 

annulata,  281. 
waixH  (Ovibos),  22. 
washingtoni  (I^pns),  180. 
wiwhingtoni  (l'utoriii8),228. 
\va.sliingt(>nii  (I^pus),  180. 
waterln)U8ei  (Otopterus),  270. 
waterhoiiflii  (Macrotus),  J78,  270, 
waterhoiwii  (Otopterus),  270. 
wati^oni  (TylomyH).  80. 
woiliuani  (Si)ernK)philus),  57. 
wortmani  (TainiiW),  'u. 
wranKt'li  (Evoioniys),  118. 
wrajigeli  (SynapUmiys),  ViS. 

xanthinuK  (I)a«yptenis),  208. 
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No.   3.  — THE  ORIGIN   OP  ESKERS. 

BY  W.  O.  CROSBY. 

Inteoduction. 

The  discassion  of  the  origin  of  eskers  seems  to  have  subsided 
almost  as  completely  as  the  glacial  streams  by  which  it  is  universally 
conceded  they  were  formed.  This  is  particularly  true  as  regards  the 
main  question  which  glacialists  have  in  recent  years  sought  to 
determine ;  viz. :  were  subglacial  or  superglacial  streams  the  princi- 
pal factors  in  the  making  of  eskers  ?  A  large  majority  of  geologists 
are  resting  in  the  belief  that  these  winding  ridges  of  glacial  gravel 
are  the  product  chiefly,  if  not  wholly,  of  the  subglacial  drainage  of 
the  ice  sheet.  In  reK)pening  this  discussion,  as  one  of  the  still  uncon- 
verted adherents  of  the  supei^lacial  theory,  my  main  purpose  is  to 
show  that  under  normal  conditions  the  deposits  of  gravel  and  sand 
formed  in  a  superglacial  channel  may  be  let  down  upon  terra  Jimia 
without  obliteration  and  without  loss  of  the  distinctive  features  of 
an  esker.  In  this  connection  I  appeal  especially  to  basal  melting 
and  to  the  principle,  first  enunciated  by  Upham,  that  the  ice  beneath 
a  superglacial  river  will  be  melted  downward  and  the  channel  deep- 
ened by  the  water  which  saturates  and  flows  through  the  deposit  of 
gravel  and  sand  constituting  the  embryo  esker.  But  I  also  hope  to 
reinforce  these  principal  arguments  by  others  which,  if  less  cogent 
or  less  vital,  are  yet  essential  to  a  complete  theory  of  eskers. 

It  is  recognized  by  all  that  eskers  must  represent  the  waning  stage 
of  the  ice  sheet ;  and  although  it  is  probable  that  the  extent  of  basal 
melting  during  this  stage  is  generally  underestimated,  but  few  will 
question  that  it  is  to  the  surface  melting  or  ablation  of  the  ice  that 
we  must  look  for  the  main  source  of  water  for  the  glacial  streams, 
whether  superglacial  or  subglacial. 

It  is  undoubtedly  true  that  deposits  which  may  be  classed  as 
eskers  have  been  formed  under  a  variety  of  conditions :  in  super- 
glacial channels,  in  subglacial  channels,  in  ice-walled,  earth-bottomed 
canyons,  open  to  the  sky,  and  with  or  without  the  active  agency  of 
water.  And  all  the  theories  are,  no  doubt,  essential  to  a  complete 
explanation  of  eskers,  the  main  question  now   being  as  to  their 
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relative  importance,  or  as  to  which  best  accounts  for  the  more 
typical  and  important  examples  and  has,  therefore,  the  best  claim  to 
be  regarded  as  the  theory  of  eskers. 


Evidence  op  Existing  Glaciers  and  Ice  Sheets. 

It  must  be  conceded  at  the  outset  that  nowhere  have  observations 
having  any  obvious  bearing  upon  this  problem  been  made  upon 
existing  ice  masses  which  realize,  even  approximately,  the  essential 
conditions  of  the  Pleistocene  ice  sheet  as  it  existed  upon  the  plain 
country  remote  from  mountainous  tracts,  where,  chiefly,  eskers  are 
now  found.  In  Alaska,  we  have,  besides  the  Malaspin^ glacier,  only 
alpine  glaciers  in  lofty  mountain  valleys  of  high  gradient ;  and  the 
Malaspina  glacier,  the  type  of  piedmont  glaciers,  is  simply  a  lake  of 
ice  existing  at  a  level  where  permanent  ice  could  not  form,  due  to 
the  confluence  on  the  lowlands  of  the  powerful  alpine  glaciers  of 
the  St.  Elias  range,  and  deriving  its  movement,  in  part  at  least,  from 
the  thrust  of  these  tributary  ice  streams.  On  Greenland,  which 
appears  to  have  mountainous  borders  with  an  inner  lowland,  we  find 
a  true  ice  cap,  with  an  area  estimated  by  Peary  at  600,000  square 
miles,  and  a  maximum  thickness  of  probably  several  thousand  feet 
and  possibly  a  mile  or  more;  and  it  is  well  known  that  in  the 
recent  past  this  ice  cap,  which  has  evidently  passed  its  culmination 
or  maximum  stage,  has  covered  the  whole  of  Greenland  and  the 
.  islands  which  fringe  its  coast,  extending,  possibly,  far  into  the 
adjoining  seas.  But  observation,  naturally,  has  been  chiefly  confined 
to  the  margins  of  the  ice,  and  to  the  overflow  portions  of  the  great 
'mer  de  glace  descending  as  lobes  and  valley  glaciers  to  and  toward 
the  coast,  and,  as  in  the  case  of  the  Malaspina  glacier,  to  levels  at 
which  permanent  ice  cannot  form  under  existing  climatic  conditions. 
In  both  Alaska  and  Greenland,  the  drainage  of  the  ice  is  chiefly 
subglacial ;  and  at  many  points  powerful  streams  of  water,  carrying 
heavy  burdens  of  detritus,  are  seen  to  issue  from  beneath  the 
margins  or  extremities  of  the  ice  lobes  ;  while  the  superficial  streams, 
due  to  ablation  of  the  upper  surface  of  the  ice,  rarely  if  ever  reach 
its  margin,  being  swallowed  by  crevasses  to  form  motdins  and 
becoming  tributary  to,  and  the  main  sources  of,  subgladal  rivers. 
In  the  case  of  the  Malaspina  glacier,  the  principal  rivers  discharging 
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from  its  front  or  seaward  margin  undonbtedly  have  their  sources 
high  up  in  the  valleys  of  the  St.  Elias  range ;  and,  as  described  by 
Russell  ('93,  p.  240)  are  seen  in  several  instances  to  pass  beneath 
the  upper  margin  of  this  great  piedmont  glacier  in  well-formed, 
wide  mouthed  tunnels,  the  subglacial  course  of  such  a  stream  as  the 
Fountain  or  Yahtse  being  merely  an  incident  of  its  history.  But 
the  main  point,  of  course,  is  that  we  have  here  more  indubitably 
than  anywhere  else  ice  tunnels  of  considerable  length  —  5  to  25 
miles  at  least  —  occupied  by  large  and  rapid  streams,  the  outlets  of 
which  are  being  obstructed  and  raised  by  the  deposition  of  coarse 
detritus  swept  out  of  the  tunnels  by  the  torrents  or  discharged  by 
the  slow  process  of  ablation  from  the  frontal  slope  of  the  ice,  the 
conditions  thus  favoring  the  aggrading  or  building  up  of  the  beds  of 
the  subglacial  streams  by  still  coarser  detritus  which  the  deepening 
water  could  not  urge  to  the  outlet.  In  short,  we  appear  to  find  here 
all  the  machinery  usually  regarded  as  essential  to  the  subglacial 
origin  of  eskers. 

But  eskers  are  not  a  conspicuous  feature  of  the  land  between  the 
Malaspina  glacier  and  the  shore,  across  which  the  margin  of  the  ice 
has  recently  receded  —  a  tract  which,  though  divided  by  the  Sitkagi 
bluffs,  aggregates  nearly  seventy  miles  in  length.  It  is  natural  that 
it  should  be  so,  since,  granting  for  the  sake  of  the  argument  that 
ridge-like  deposits  of  gravel  may  be  formed  in  the  earth-bottomed 
ice  tunnels  occupied  by  these  impetuous  subglacial  streams,  they 
must  almost  inevitably  be  obliterated  or  buried  by  the  agency  of  the 
same  streams,  as  fast  as  they  are  exposed  by  the  recession  of  the 
retaining  walls  of  ice  and  brought  within  the  zone  of  extremely 
rapid  fluvial  deposition,  where  the  overloaded  streams  are  building 
their  detrital  cones.  In  fact,  although  scores  of  subglacial  streams 
are  escaping  from  the  southern  margin  of  the  Malaspina  glacier, 
Russell  has  noted  on  this  marginal  plain,  several  hundred  square 
miles  in  area,  but  one  esker,  or  distinct  ridge  of  gravel,  which  is 
clearly  the  product  of  deposition  and  not  of  erosion.  This  is  on  the 
north  side  of  and  parallel  with  Kame  stream,  and  is  described  as  a 
sharp  ridge  of  well-rounded  gravel  which  is  seen  in  places  to  rest  on 
an  icy  bed  and  was  evidently  deposited  by  a  stream  which  flowed 
fully  one  hundred  feet  higher  (Russell,  '92,  p.  180).  Again,  it  is 
said  to  date  from  a  former  stage  when  the  waters  flowed  about  one 
hundred  feet  higher  than  now  and  deposited  a  long  ridge  of  gravel 
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on  the  ice  (Russell,  '93,  p.  240).  Having  been  formed  on  the  ice, 
it  is  probably  to  be  regarded  as  the  product  of  a  superglacial  or 
englacial  stream,  and  not  of  a  subglacial  stream,  such  as  Kame 
stream  is  to-day. 

It  appears  probable  that  the  principal  subglacial  streams  of  the 
Malaspina  glacier  are  but  little  constrained  by  the  ice,  or  at  least 
that  their  courses  are  conformable  to  the  ground  topography  to  the 
extent  that  they  nowhere  flow  uphill ;  and  quite  certainly  we  may 
assume  that  they  do  not  show  the  utter  disregard  of  the  topography 
observed  in  many  eskers.  In  so  far  as  the  subglacial  streams  follow 
closely  the  axes  of  the  ground  valleys,  their  courses  may  be  regarded 
as  virtually  fixed,  and  deposits  formed  in  their  channels  cannot  fail 
of  obliteration  or  burial  when  uncovered  by  the  recession  of  the  ice ; 
and  the  same  fate  will,  of  course,  be  shared  by  deposits  formed  in 
the  ice-walled  canyons  in  which  the  ice  tunnels  frequently  terminate. 
In  view  of  these  considerations,  it  is  certainly  not  surprising  that 
truly  subglacial  eskers  are  not  now  coming  into  view  through  the 
shrinkage  of  this  lake  of  ice.  The  piedmont  glacier  appears  fairly 
comparable  in  this  respect  with  the  tributary  alpine  glaciers  and 
with  valley  glaciers  in  general,  including  the  Muir  glacier  and  other 
ice  streams  tributary  to  Glacier  bay. 

The  only  features  suggestive  of  eskers  yet  noted  in  the  detailed 
studies  of  the  Muir  glacier  are  the  deposits  described  by  Professor 
G.  F.  Wright  (*89,  p.  62)  as  formed  in  certain  ice  tunnels  near  the 
thin,  debris-covered  margins  of  the  glacier.  These  tunnels  have 
been  abandoned  by  the  subglacial  streams  which  made  them,  and 
subsequently  filled  by  the  sliding  in  of  the  superglacial  detritus 
through  holes  in  the  roofs.  Professor  Wright  says,  "In  numerous 
places  the  roof  of  this  tunnel  (which  is  25  to  30  feet  high)  has 
broken  in,  and  the  tunnel  itself  is  now  deserted  for  some  distance  by 
the  stream,  so  that  the  debris  (which  overlies  the  ice  to  a  depth  in 
some  places  of  15  to  20  feet)  is  caving  down  into  the  bed  of  the  old 
tunnel  as  the  edges  of  ice  melt  away,  thus  forming  a  tortuous  ridge, 
with  projecting  knolls  where  the  funnels  into  the  tunnel  are  oldest 
and  largest.  At  the  same  time,  the  ice  on  the  sides  at  some  distance 
from  the  tunnel,  where  the  superficial  debris  was  thinner,  has  melted 
down  much  below  the  level  of  that  which  was  protected  by  the 
thicker  deposit ;  and  so  the  debris  is  sliding  down  the  sides  as  well 
as  into  the  tunnel  through  the  center.     Thus  three  ridges  approxi- 
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mately  parallel  are  simultaneoasly  forming  —  one  in  the  middle  of 
the  tunnel  and  one  on  each  side.  When  the  ice  has  fully  melted 
away,  this  debris  will  present  all  the  complications  of  interlacing 
ridges  with  numerous  kettle-holes  and  knobs  characterizing  the 
kames  [eskers] ;  and  these  will  be  approximately  parallel  with  the 
line  of  glacial  motion.  The  same  condition  of  things  exists  about 
the  head  of  the  subglacial  stream  on  the  east  side,  also  near  the 
junction  of  the  first  branch  glacier  on  the  east  with  the  main  stream, 
as  also  about  the  mouth  of  the  independent  glacier  shown  on  the 
map  lower  down  on  the  west  side  of  the  inlet." 

We  have  clearly  indicated  here  a  type  of  eskers  in  the  formation 
of  which  running  water  is  not  an  immediately  active  agent ;  and, 
moreover,  at  the  time  of  their  filling  by  superglacial  detritus,  the  sub- 
glacial  tunnels  have  become  gorges  open  to  the  sky  and  the  deposits 
are  not  in  any  proper  sense  subglacial.  Undoubtedly  this  is  a  true 
explanation  of  some  kame-like  and  hummocky  forms  of  modified 
drift ;  and  it  appeara  that,  in  general,  deposits  formed  under  these 
conditions  would  be  more  properly  classed  as  kames  than  as  eskers, 
and  no  one,  perhaps,  supposes  that  the  more  typical  eskers  of  New 
England  and  other  districts  covered  by  the  Pleistocene  ice  sheet 
have  had  this  origin. 

The  search  for  eskers  along  the  borders  of  the  Greenland  ice  cap 
and  its  dependent  lobes  or  glaciers  has  been  even  more  fruitless ; 
and  Chamberlin  ('95,  p.  215),  among  recent  competent  observers  in 
that  field,  has  expressly  noted  the  practical  absence  of  this  class  of 
phenomena,  attributing  it  chiefly  to  the  inadequate  drainage,  but  in 
part  also,  to  the  fact  that  the  glacial  streams  are  mainly  lateral, 
coursing  along  the  margins  of  the  ice  lobes,  while  the  medial  tunnels 
of  Alaskan  and  Alpine  glaciers  are  wanting.  According  to  Russell, 
the  drainage  of  the  glaciers  of  the  St.  Elias  range,  above  their 
confluence  with  the  Malaspina  glacier,  is  also  largely  or  chiefly  by 
marginal  streams,  which,  like  the  lateral  moraines,  unite  at  the  lower 
ends  of  the  mountain  ridges  and  pass  into  or  beneath  the  piedmont 
glacier. 

Nowhere,  apparently,  have  esker-like  deposits  been  formed  by  the 
subglacial  streams  of  alpine  glaciers,  owing  in  part  to  the  high 
gradients  of  the  valleys,  and  in  part  to  the  paucity  of  detritus  and 
the  consequent  absence  of  deposits  at  the  lower  end  of  the  tunnels  of 
sufficient  volume  efficiently  to  clog  the  outlets  and  lead  to  aggrading 
of  the  floors  of  the  tunnels. 
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That  observations  on  the  existing  ice  of  the  northern  hemisphere 
have  made  no  important  positive  contributions  to  the  theory  of  eskers 
is,  perhaps,  not  an  overstatement.  We  may  fairly  conclude,  how- 
ever, that  the  Antarctic  ice  cap  alone,  of  all  existing  ice  masses, 
realizes  at  all  closely  the  conditions  of  the  Pleistocene  ice  sheets  of 
northeastern  North  America  and  northwestern  Europe ;  but  unfor- 
tunately no  observations  bearing  upon  the  origin  of  eskers  have 
been  made  here ;  and  perhaps  none  are  possible,  since  the  margin 
of  this  greatest  of  living  ice  sheets  is  almost  everywhere  deeply 
submerged  in  the  Antarctic  ocean.  Thus  we  are  baffled  at  every 
point,  and  can  only  say  that  the  testimony  of  existing  ice  is  almost 
wholly  negative,  indicating  only  where  and  how  eskers  have  not 
been  formed. 

Since,  then,  the  formation  of  eskers  has  nowhere  been  observed, 
our  only  resource  in  seeking  an  explanation  of  this  highly  specialized 
type  of  drift,  is  in  a  close  study  of  existing  examples,  followed  by  a 
rigid  testing  of  such  working  hypotheses  as  have  been  or  may  be 
suggested  by  the  facts.  Fortunately  the  principal  facts  are  now 
well  determined;  but,  although  a  good  general  agreement  exists 
among  glacialists  as  to  what  constitutes  an  esker,  it  appears  advisable 
to  enumerate  briefly  the  main  features  before  proceeding  to  a  critical 
comparison  of  the  rival  hypotheses. 


Chaeacteristics  of  Eskers. 

Form,  —  The  typical  esker  is  a  steep  sided,  narrow  crested  and 
more  or  less  winding  ridge,  varying  in  height  above  the  surrounding 
country  up  to  100  and  even  150  feet.  The  lateral  slopes  usually 
approximate  the  maximum  angle  of  repose  for  gravel.  Although 
the  crest  is  often  of  even  height  for  considerable  distances,  it  is  more 
conmionly  diversified  by  cols  and  knolls,  and  not  infrequently  it 
widens  into  level  topped  plateaus.  Woodworth  ('94,  p.  197)  has 
shown  that  the  variations  in  both  height  and  breadth  often  find  a 
reasonable  explanation  in  the  ratio  of  depth  to  breadth  of  the  orig- 
inal deposit,  before  the  disappearance  of  the  retaining  walls  of  ice. 
The  eskers  rather  rarely  receive  distinct  tributaries,  but  they  are 
often  composite,  splitting  up  into  two  or  several  ridges,  which  wind 
and  anastomose,  enclosing  kettles  and  even  large,  irregular  basins 
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with  floors  of  till  and  holding  water ;  and  occasionally  an  esker  is 
doable,  consisting  of  two  distinct  bat  contiguoas  parallel  ridges. 
The  esker  ridge  may  be  uninterrapted  for  long  distances,  bat  is 
asaally  more  or  less  discontinaoas ;  and  an  esker  system  (to  which 
Stone  has  proposed  to  restrict  the  name  osar),  embracing  all  the 
esker  ridges  referable  to  one  glacial  river  or  drainage  system,  may 
be  of  any  length  up  to  100  and  even  150  miles. 

Composition  and  structure.  —  Eskers  consist  chiefly  of  coarse,  and 
often  of  very  coarse,  gravel,  mingled  or  interstratified  with  which 
is  usually  much  coarse  sand,  although  the  sand  may  be  at  times 
insufficient  to  All  the  interstices  between  the  pebbles  and  cobbles. 
The  proportion  of  sand  and  the  fineness  of  all  the  material  are 
greatest  in  the  wide,  flat  topped  portions  of  an  esker,  corresponding 
to  lake-like  expansions  of  the  glacial  stream ;  but  even  here  fine  sand 
and  clay  are  of  rare  occurrence.  The  gravel  is  more  or  less  rounded 
and  water-worn,  and  includes  a  larger  proportion  of  far-traveled 
material  than  do  the  adjacent  masses  of  till  or  ground  moraine. 
This  is  a  necessary  deduction  from  the  fact  that  the  esker  drift  has 
been  transported  by  water  as  well  as  by  ice,  and  it  has  been  fully 
confirmed  by  observation.  These  materials  are  rudely,  irregularly, 
and  very  often  indistinctly  stratified,  and  a  sort  of  anticlinal  structure, 
due  to  lateral  sliding  and  settling  as  the  retaining  walls  of  ice  melted 
away,  is  a  characteristic,  though  by  no  means  a  constant,  feature. 
Bowlders,  sometimes  of  considerable  size,  are  rather  rarely  found 
resting  on  the  slopes  of  eskers,  and  more  commonly  partially  or 
wholly  imbedded.  Also,  eskers  may  be  more  or  less  completely 
buried  by  delta  and  over-wash  plains,  and  valley  terraces  and  flood 
plains,  but  never  by  till  or  ground  moraine. 

Topographic  a7id  geologic  relations.  —  Eskers  and  esker  systems 
or  osars,  unlike  the  terminal  moraines  of  the  great  ice  sheet,  exhibit 
a  tendency  to  conform  in  trend  with  the  movement  of  the  ice  as 
recorded  in  stiiae,  the  major  axes  of  drumlins,  and  bowlder  trains ; 
and  this  confoi-mity  is  often  surprisingly  close.  This  means  that 
while  occurring  chiefly,  with  other  forms  of  modified  drift,  in  valleys, 
eskers  are  to  a  good  degree  independent  of  the  topography  and 
often  do  not  hesitate  to  forsake,  or  to  cross  at  all  angles,  large  and 
well-accentuated  valleys,  in  order  to  adhere  to  their  normal  courses. 
They  may  thus  rise  to  levels  far  above  and  cross  tracts  quite  free 
from  all  other  types  of  modified  drift.      But  there  is  a  limit  to  their 
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topographic  independence,  as  recently  noted  by  Stone  ('99).  He 
finds  in  Maine,  where  exists  the  finest  and  most  extensive  develop- 
ment of  eskers  on  this  continent,  that  while  they  freely  climb  slopes 
and  cross  ridges  from  one  hundred  to  two  hundred,  and  more  rarely 
three  hundred  and  four  hundred  feet  in  height  above  the  ground 
on  which  they  rest  to  the  northward,  they  are  constrained  to  follow 
still  deeper  valleys  or  wind  around  still  higher  hills,  usually  seek- 
ing the  lowest  gap  in  a  ridge  or  water  parting.  Valley  eskers  are 
very  rarely  found  in  the  true  axis  of  the  valley  or  resting  on  the 
lowest  part  of  the  till  or  bed  rock  profile,  even  where,  as  often  hap- 
pens, the  channel  of  the  modern  stream  is  remote  from  or  well  above 
the  real  bottom  of  the  valley.  But  the  normal  position  of  the  esker 
is  lateral  or  along  one  side  of  the  valley,  and  even  the  base  of  the 
esker  is  not  infrequently  well  above,  sometimes  a  hundred  feet  or 
more  above,  the  level  of  the'  modern  flood  plain,  which  may  in  turn 
overlie  a  great  depth  of  modified  drift.  The  indifference  of  eskers 
to  the  contours  of  the  surfaces  on  which  they  rest  is  further  seen  in 
the  fact  that  they  may  appear  first  on  one  side  of  a  valley  and  then  on 
the  other,  but  rather  rarely  on  both  sides  simultaneously ;  and  the 
same  continuous  esker,  broken  only  by  the  modern  stream,  may 
cross  and  recross  the  valley  from  side  to  side. 

Eskers  seldom,  if  ever,  occupy  channels  in  either  the  bed  rock  or 
till,  which  may  reasonably  be  regarded  as  due  to  the  erosive  action 
of  the  streams  that  formed  the  eskers.  And  in  general,  distinct 
evidence  of  erosion  by  esker  streams  is  wanting,  except  perhaps  in 
the  notching  of  the  protruding  drumlins  or  other  nunataks  of  the 
waning  ice  sheet. 

Eskers  commonly  terminate  southward  in  the  delta  and  over-wash 
plains  formed  along  the  southern  margin  of  the  ice  sheet,  and  to 
these  they  hold  the  relation  of  tributaries  or  feeders ;  and  an  approx- 
imate agreement  in  height  of  these  terminal  deposits  with  the  proxi- 
mal portions  of  the  eskers  has  often  been  noted.  Also,  eskers  com- 
monly widen  as  they  approach  the  plains  and  merge  gradually  with 
the  latter. 
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Pbobable    Status    of  the  Icb  Sheet  during  the  Formation 

of  eskbbs. 

That  eskers  were  formed  by  glacial  streams  in,  on,  or  under  the 
ice  sheet  and  during  the  waning  stage  of  glaciation,  when  this 
border  area  was  rapidly  disappearing  through  superglacial  and  sub- 
glacial  ablation,  are  propositions  accepted  by  all  and  requiring  no 
argument  here.  Further,  we  may  postulate,  with  Davis  and  other 
able  students  in  this  field,  the  stagnant  condition  of  this  marginal 
zone  during  the  esker-forming  period.  In  fact,  a  stationary  ice  mar- 
gin is  a  condition  highly  favorable,  if  not  absolutely  essential,  to 
every  theory  of  esker  formation  ;  and,  as  Davis  has  insisted^  it  is 
demanded  by  the  highly  irregular  and  fragmentary  border  of  the  ice, 
of  which  we  have  conclusive  proof  in  the  distribution  and  outlines 
of  the  deposits  formed  upon  or  against  it  and  in  the  absence  of  evi- 
dence of  glacial  thrust. 

In  my  paper  on  englacial  drift  (*96) ,  I  have  accepted  and  elab- 
orated Upham's  idea  that  over  the  vast  plain  or  peneplain  tracts  of 
the  glaciated  area,  the  ice  sheet  was  developed  primarily  by  accum- 
ulation and  not  by  invasion,  existing  at  first  as  a  sedentary  ice  cap, 
which  gradually  acquired  motion  as  it  gained  in  thickness  and  also 
as  it  was  progressively  overridden  by  the  older  and  already  active 
ice  to  the  northward.  Again,  I  see  now,  as  five  years  ago,  no  escape 
from  the  conclusion,  also  first  enunciated  by  Upham,  that,  during 
the  periods  of  ice  accumulation  and  of  maximum  glaciation,  the 
entire  volume  of  the  drift,  including  both  the  preglacial  detritus  and 
all  that  due  to  glacial  rending  and  abrasion,  was  englacial,  or  firmly 
frozen  in  the  basal  portion  of  the  ice.  This  conclusion  is  absolutely 
demanded  by  the  universal  rectilinear  striation  of  the  bed  rock  sur- 
face, and  is  inconsistent,  so  far  as  I  can  see,  with  no  established 
facts. 

I  have  also  shown  in  the  paper  cited  above,  that  the  observations 
of  Charaberlin  and  others  in  Greenland  and  elsewhere  indicate  that 
an  ice  sheet,  in  its  progress  across  even  a  comparatively  smooth 
surface,  is  subject  to  oblique  shearing  movements  which  tend  to 
transfer  the  englacial  drift  to  higher  levels  in  the  ice.  I  hold  now, 
even  more  strongly  than  when  writing  the  paper  on  englacial  drift, 
that  the  tendency  to  the  elevation  of  the  drift  in  the  ice  must  have 
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been  powerfully  augmented  by  the  overriding  of  the  sedentary 
margin  of  newly  formed  ice,  during  every  advance  of  the  ice  sheet, 
and  the  overriding  of  the  stagnant  margin  of  the  old  and  wasted  ice 
during  every  recession  of  the  ice  sheet.  The  essentially  stagnant 
condition  of  the  outer  portion  of  the  Malaspina  glacier,  with  a  thick- 
ness of  at  least  a  thousand  feet  and  a  fairly  steep  frontal  slope,  and 
feeling  the  thrust  of  the  powerful  alpine  glaciers  behind  it,  is  an 
instructive  fact,  suggesting  that,  during  the  waning  of  the  Pleistocene 
ice  sheet  by  active  ablation  over  a  breadth  of  one  to  several  hundred 
miles  back  from  the  margin,  this  wasted  marginal  zone  must  have 
gradually  ceased  to  move ;  for  it  is  inconceivable  that  the  thrust  of 
the  thicker  ice  to  the  northward  could  induce  forward  movement  in 
a  comparatively  thin  sheet  of  ice  resting  upon  a  strongly  dissected 
but  approximately  level  peneplain.  Overriding,  or  at  least  a  vertical 
thickening  of  the  ice  along  the  northern  edge  of  the  stagnant  zone, 
appears  inevitable,  and  obviously  this  could  not  occur  without  a  cor- 
responding elevation  of  the  englacial  drift.  In  view  of  these  con- 
siderations, it  may,  perhaps,  reasonably  be  affirmed  that  observations 
on  existing  ice  masses  do  not  afford  a  safe  criterion  for  judgment  as 
to  the  amount  or  the  depth  of  the  englacial  drift  in  that  portion  of 
the  ice  sheet  which  was  the  locus  of  esker  formation. 

During  the  period  of  maximum  glaciation,  when  the  drift  was  all 
englacial  and  glacial  erosion  of  the  bed  rock  surface  was  most  severe, 
there  could  have  been  no  important  subglacial  drainage ;  for  the  basal 
contact  of  the  ice  was  perfect  and  continuous,  as  indicated  by  the 
universality  of  striation  beneath  the  till  or  ground  moraine ;  and  the 
temperature  of  the  ice  must  have  been,  throughout  its  entire  thick- 
ness, well  below  the  freezing  point,  even  after  making  allowance 
for  the  lowering  of  the  freezing  point  by  pressure,  this  reduction 
amounting  approximately  to  one  degree  Cent,  under  a  mile  of  ice. 
When,  through  the  rise  of  the  isogeotherms  in  the  earth's  crust,  the 
basal  temperature  rose  above  the  melting  point  of  ice,  the  deposition 
of  the  ground  moraine  began ;  and  the  striation  of  the  bed  rock  sur- 
face must  have  ceased  at  the  same  time,  for  the  striae  are  every- 
where essentially  rectilinear,  which  is  inconceivable  as  due  to  the 
movement  of  the  ice  over  a  bed  of  loose  material.  We  thus  reach 
the  conclusion  that  effective  basal  melting  did  not  begin  until  after 
the  ice  had  so  far  wasted  by  superficial  ablation  that  its  flow 
began  to  be  influenced  by  topographic  reliefs  of  relatively  slight 
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value ;  after,  for  iDstance,  the  trough  of  the  Boston  Basin  had 
deflected  the  basal  portion  of  the  ice  decidedly  to  the  eastward. 
This  was  the  period  of  drumlin  formation,  which  was  probably 
followed  closely  by  the  esker  and  sand  plain  period. 

The  absence  of  basal  water  during  all  but  the  latest  stages  of 
glaciation  is  easier  to  understand  when  we  consider  how  low, 
probably,  were  the  initial  temperatures  throughout  the  entire  thick- 
ness of  the  ice  sheet,  and  the  great  depth  of  frost  penetration  into 
the  ground  beneath  the  ice.  Nowhere,  probably,  within  the  range 
of  observation  at  the  present  time  are  the  conditions  of  the  Pleisto- 
cene ice  sheet  more  nearly  realized  than  in  the  interior  of  Greenland  ; 
and  in  this  connection  Nansen's  experience  in  his  memorable  transit 
over  the  ice  from  the  eastern  to  the  western  coast  is  of  special 
interest.  He  says  ('90,  vol.  2,  p.  480),  "Some  of  the  temperatures 
which  we  experienced  were  far  lower  than  the  established  meteorolog- 
ical laws  would  have  led  us  to  expect.  The  temperature  on  certain 
nights,  September  12  and  14,  probably  fell,  according  to  the  calcula- 
tions of  Professor  Mohn,  to  — 45**  Cent.  ( — 49°  Fahr.),  while  the 
mean  temperature  of  certain  days,  September  11-16,  when  we  were 
about  in  the  middle  of  the  country,  or  a  little  to  the  west  of  the  high- 
est ridge,  varied  from  —  30°  Cent,  to  —  84°  Cent.  (—  22°  to  —29° 
Fahr.).  This  is  at  least  20°  Cent.  (36°  Fahr.)  lower  than  anyone  would 
have  been  justified  in  expecting,  if  he  had  based  his  calculations  on 
accepted  laws,  taking  for  his  data  elevation  above  and  distance  from 
the  sea,  as  well  as  the  mean  temperature  of  the  neighboring  coasts." 
Now,  supposing  similar  climatic  conditions  to  have  prevailed  duiing 
the  entire  period  of  the  accumulation  of  the  ice  sheet,  and  consider- 
ing that  the  glaciation  of  Greenland  is  long  past  its  maximum  and 
the  climate,  therefore,  probably  somewhat  ameliorated,  we  have 
indicated  a  degree  of  refrigeration  in  and  under  the  ice  which  the 
slow  upward  flow  of  the  terrestrial  heat  would  require  a  long  time 
to  overcome.  The  low  temperature  of  the  ice  is  seen  not  to  be 
necessarily  inconsistent  with  flow  through  the  medium  of  a  granular 
structure,  in  accordance  with  the  views  of  Klocke,  Deeley,  Fletcher, 
and  others,  as  summarized  by  Upham  ('96),  when  we  consider  that 
the  progressive  melting  of  a  granule  at  one  point  and  its  growth  at 
another  point  demand  difEerential  or  localized  pressures,  and  there- 
fore pressures  the  maxima  of  which  must  exceed  the  average  of  the 
combined  vertical  and  flowage  pressures  for  the  same  depth.     In 
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Other  words,  the  ice  may  flow  hy  intergranular  melting  and  freezing 
without  any  excess  of  melting  over  freezing. 

Again,  it  is  probable  that  during  the  period  of  glacial  erosion  the 
basal  pressure  is  sufficient  to  prevent  the  development  of  both 
tunnels  and  crevasses.  Nansen  found  neither  crevasses  nor  super- 
glacial  streams  nor  evidence  of  appreciable  surface  melting ;  and  it 
is  certain  that  surface  crevasses  would  be  closed  at  no  great  depth 
by  the  freezing  of  water  in  them,  as  long  as  the  mean  annual  tem- 
perature remains,  as  now,  far  below  the  freezing  point.  We  must 
conclude,  therefore,  that  glacial  erosion  was,  and  is  now  except  in 
the  case  of  alpine  glaciers  whose  valleys  have  been  swept  free  of 
debris,  accomplished  in  the  practical  absence  of  water,  derived 
either  from  the  basal  or  the  superficial  melting  of  the  ice. 

We  thus  find  that,  even  in  the  case  of  a  waning  ice  cap,  supergla- 
cial  and  still  more  narrowly  subglacial  drainage  is  confined  to  the 
marginal  portion  of  the  ice,  and  in  view  of  the  observations  by 
Nansen  and  others  on  the  inland  ice  of  a  mountainous  country,  we 
may  question  whether  crevasses  could  have  been  a  prominent  feature 
of  even  the  marginal  portion  of  the  Pleistocene  ice  sheet  on  the 
plain  portions  of  the  glaciated  area.  Or,  in  other  words,  is  it  not 
probable  that  on  an  approximately  level  but  rough  surface,  remote 
from  mountainous  tracts,  the  ice  would,  in  general,  have  ceased  to 
flow  before  it  l)ecarae  thin  enough  to  permit  effective  crevassing  or 
the  development  of  fissures  traversing  its  entire  thickness  ?  I  am 
inclined  to  think  that  the  burden  of  proof  rests  upon  those  who 
assume  the  negative,  although  glacial  potholes  are  commonly  sup- 
posed to  testify  to  the  existence  of  at  least  occasional  crevasses,  and 
inequality  of  basal  melting  may  be  cited  as  a  possible  cause  of  cre- 
vassing not  dependent  upon  flow. 

Stone  says  (*99,  p.  240),  "Neglecting  basal  melting,  we  divide  the 
ice  sheet  into  a  zone  or  area  of  diffused  superficial  waters,  a  zone  of 
superficial  streams,  and  a  zone  of  subglacial  streams."  I  accept  these 
zones,  but  hold  farther  that,  in  large  part,  the  second  zone  extended 
to  the  margin  of  the  ice,  the  third  or  outer  zone  being  characterized 
by  superglacial  streams  above  and  subglacial  streams  below,  com- 
peting for  the  englacial  drift,  of  which  eskers  must  be  chiefly  formed. 

Undoubtedly,  the  very  latest  direct  work  of  the  ice  sheet,  before 
its  motion  finally  ceased,  was  the  building  of  the  drumlins.  In  the 
lee  sides  of  a  few  drumlins  a  limited  amount  of  gravel  is  interstrat- 
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ified  with  the  till,  the  product  possibly  of  snperglacial  streams  fall- 
ing throogh  the  ice  at  these  points,  since  crevassing  would  probably 
occur  as  early  where  the  ice  bends  over  the  summit  of  a  drumlin  as 
anywhere.  At  the  same  time,  the  ice  must  have  tended  to  draw 
away  from  the  lee  slopes  and  leave  the  vacant  spaces  in  which  gravel 
could  be  deposited  by  superglacial,  but  not  possibly  by  subglacial 
streams.  We  do  not  discover,  however,  any  such  general  intercala- 
tion of  washed  drift  with  the  ground  moraine,  either  in  drumlins 
or  elsewhere,  as  to  suggest  that  crevasses  were  a  common  feature  of 
the  ice  just  before  it  ceased  to  move ;  and  of  course  none  could  be 
formed  after  it  became  stationary.  Again,  it  appears  probable  that, 
when  the  ice  was  thick  enough  to  override  drumlins  from  one  hundred 
to  several  hundred  feet  in  height,  its  thickness  was  too  great  to  permit 
extensive  crevassing,  especially  in  view  of  the  fact  that  the  thick- 
ness essential  to  flow  must  increase  rapidly  with  diminishing  slope 
and  increasing  roughness  of  the  ground  or  basal  friction,  and  the 
further  fact  that  even  alpine  glaciers  in  relatively  smooth  and  unob- 
structed valleys  of  high  gradient,  and  seldom  exceeding  500  to  1,000 
feet  in  thickness,  are  but  little  affected  by  crevasses,  except  in  cas- 
cades and  laterally  where  they  feel  the  friction  of  the  valley  walls. 
In  this  connection  we  may  profitably  note  once  more  that  the  mar- 
ginal pprtion  of  the  Malaspina  glacier,  with  a  thickness  of  at  least 
one  thousand  feet  and  a  steep  frontal  slope,  at  the  base  of  lofty 
mountains  and  feeling  the  thrust  of  powerful  alpine  glaciers,  and 
with  absolutely  nothing  to  hinder  its  free  motion  seaward  across  the 
sloping  coastal  plain,  is  practically  motionless.  These  considerations 
clearly  point  to  the  conclusion  that  the  Pleistocene  ice  sheet  on  the 
highly  dissected  and  rough  peneplain  surface  of  the  greater  part  of 
the  glaciated  area,  with  only  extremely  low  average  gradients  in  any 
direction,  and  then  often  either  to  the  northward  or  transverse  to 
the  glacial  movement,  must  have  been  at  least  two  thousand  feet 
thick  when  it  ceased  to  move,  and  too  thick  in  general  for  effective 
crevassing,  or  the  formation  of  crevasses  extending  from  the  top 
to  the  bottom  of  the  ice. 

Crevasses  are  the  product  of  tensile  stresses ;  and  it  is  obvious 
that  as,  during  the  progressive  cessation  of  its  flow  from  the  south 
northward,  each  portion  or  zone  of  the  ice  becomes  stationary,  the 
ice  still  in  motion  immediately  to  the  northward  will  crowd  forcibly 
against    it  and  tend  to  obliterate    by  compressive   stresses  any 
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crevasses  which  may  interrupt  its  continuity.  Overriding,  or  even 
a  local  thickening  of  the  ice,  may  not  always  accompany  the  cessa- 
tion of  flow ;  but  it  is  ceitainly  difficult  to  see  how,  in  general, 
crevasses  could  survive  the  progressive  loss  of  motion.  We  have  a 
magnificent  illustration  of  this  process  in  the  Malaspina  glacier, 
which  is  practically  free  from  crevasses  and  well  endowed  with 
persistent  superglacial  streams  on  its  outer,  drift-covered,  marginal 
zone,  although  crevasses  are  a  conunon  feature  of  all  the  central  and 
northern  part  of  this  great  piedmont  glacier,  or  at  least  conmion 
enough  to  prevent  the  development  of  any  important  superglacial 
streams ;  and  we  can  only  suppose  that  they  are  closed  by  pressure 
from  the  northward  or  clogged  by  superficial  drift  as  the  ice  gradu- 
ally ceases  to  flow.  In  fact,  Russell  says  that  many  of  the  crevasses 
are  filled  with  clear  blue  water,  and  that  they  appear  to  be  the 
scars  left  by  rents  in  the  tributary  ice  streams,  indicating  a  tendency 
of  the  crevasses  to  close  at  the  bottom  before  they  do  at  the  top. 
Concerning  the  drainage  of  the  Malaspina  glacier.  Stone  says  ('99, 
p.  421-422),  "For  some  reason  the  glacial  streams  have  either 
formed  no  subglacial  tunnels  under  a  marginal  zone  of  uncertain 
breadth,  or  the  original  tunnels  have  become  blocked  by  ice  or 
sediment  or  moraines  so  that  the  streams  have  been  forced  to  form 
englacial  tunnels,  which  become  superglacial  by  the  melting  away  of 
the  overlying  ice,  and  the  streams  continue  such  as  they  flow  down 
the  terminal  ice  slope.  If  the  glacier  continues  to  retreat,  it  seems 
probable  that  a  ridge  or  series  of  ridges  such  as  are  now  forming, 
and  abandoned  channels  of  these  rivers  will  be  prolonged  northward 
as  far  as  the  englacial  channels  reach.  This  furnishes  an  observa- 
tional basis  for  the  conclusion  that  during  the  retreat  of  the  ice 
sheet,  wherever  the  ice  was  very  stagnant  and  the  subglacial  streams 
found  their  tunnels  choked  near  their  outlets,  they  freely  rose  into 
englacial  or  superglacial  channels."  This  is  important  testimony, 
and  all  the  more  interesting  as  coming  from  a  subglacialist.  Surely, 
if  a  piedmont  glacier  on  a  narrow,  sloping,  coastal  plain,  at  the  base 
of  lofty  mountains,  with  a  steep  frontal  slope,  and  feeling  the  thrust 
of  powerful  alpine  glaciers,  can  become  absolutely  stagnant  and  free 
from  crevasses  in  a  distance  of  only  five  to  fifteen  miles  from  the 
mountains,  and  while  still  retaining  a  thickness  of  a  thousand 
feet  or  more,  we  need  not  doubt  that  the  wasted  margin  of  the 
Pleistocene   ice  sheet,  on  the  vast,  dissected,  peneplain  tracts  of 
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extremely  low  gradient  and  scores  and  hundreds  of  miles  from  the 
nearest  mountains  and  these  never  more  than  one  third  as  lofty  as 
the  St.  Elias  range,  also  became  stagnant  and  free  from  crevasses 
across  a  marginal  zone  of  considerable  breadth.  This  point  of  view 
seems  to  demand  not  only  great  thickness  of  the  continental  ice 
sheet  in  its  prime  or  before  it  ceased  to  move,  but  also  overriding 
alike  of  the  immature  and  of  the  old  and  wasted  margin  as  a  means 
of  inducing  and  renewing  motion  in  the  latter,  and  this  overriding 
must  involve  the  transfer  of  englacial  drift  in  great  volumes  to  higher 
levels  in  the  ice  than  many  glacialists  have  heretofore  been  willing 
to  accept. 

Glacial  potholes,  it  may  be  noted  further,  are,  in  general,  far  more 
likely  to  be  the  products  of  subglacial  streams  than  of  inoulina^  for 
they  lack  the  elongation  which  the  latter  explanation  requires ;  and 
the  subglacial  stream  may  or  may  not  have  originated  in  a  moulin. 
The  assumption  that  it  did  is  by  no  means  necessary.  That  the 
glacial  potholes  were  in  general  formed  after  the  ice  became  abso- 
lutely and  finally  stagnant  must  be  obvious  to  any  one  who  has 
studied  them  in  the  field  and  noted  the  perfectly  normal  and  ungla- 
ciated  condition  of  their  rims. 

To  summarize,  it  appears  probable  that  eskers  were  formed  in  con- 
nection with  the  sluggish  or  wholly  stagnant  marginal  portion  of 
the  waning  ice  sheet,  after  the  liberation  by  basal  melting  of  all  that 
part  of  the  ground  moraine,  including  drumlins,  showing  evidence  of 
having  been  pressed  down  and  compacted  by  the  movement  as  well 
as  by  the  dead  weight  of  the  ice,  and  after  the  upper  part  of  the 
englacial  drift  had  become  superglacial  through  the  superficial  melt- 
ing or  ablation  of  the  ice.  Such  crevasses  as  may  have  survived  the 
cessation  of  flow,  or  resulted  from  local  subsidence  due  to  basal 
melting,  were  probably  closed  by  drift  washed  into  them  from 
above.  The  general  absence  of  modified  drift  interstratified  with 
the  till  is  an  indication  that  subglacial  streams,  or  a  concentrated 
flow  of  subglacial  waters,  did  not  exist  before  the  ice  became  stag- 
nant, the  only  explanation  that  suggests  itself  being  that  while  the 
ice  was  in  motion  it  would  cause  the  drift  to  rise  and  fill  any  channel 
opened  above  it,  a  principle  which  is  not  operative  beneath  alpine 
glaciers  (and  possibly  not  beneath  the  Malaspina  glacier)  because 
they  have  long  since  swept  their  channels  free  of  drift. 


Digitized  by 


Google 


390     PROCEEDINGS:  BOSTON  SOCIETT  NATURAL  HISTORY. 

Comparison  op  Hypotheses. 

Although  recognizing,  as  previously  stated,  that  other  explana- 
tions, such  as  the  filling  of  abandoned  channels  by  surface  slide  and 
wash,  are  entitled  to  some  consideration,  and  that  they  are  all, 
probably,  essential  to  the  complete  theory  of  eskers,  it  is  proposed 
in  what  follows  to  take  account  only  of  the  two  main  hypotheses ; 
viz,,  that  eskers  have  been  formed  by  the  active  agency  of  subglacial 
streams,  or  of  superglacial  streams.  And  here  again,  as  already 
noted,  it  is  merely  a  question  of  relative  importance,  since  I  hold 
with  Davis  and  other  advocates  of  the  subglacial  hypothesis  that 
neither  can  wisely  be  discarded  in  toto,  Subglacial  tunnels  are  a 
reality  at  the  present  time  and  were  doubtless,  to  some  extent,  a 
feature  of  the  Pleistocene  ice  sheet ;  and  it  would  certainly  be  haz- 
ardous to  deny  that  deposits  formed  in  them  have  never  escaped 
obliteration  on  the  disappearance  of  the  ice. 


SUPEEGLACIAL   HYPOTHESIS, 

This  explanation  of  eskers  assumes  a  stagnant  marginal  zone  of  the 

I  ice  sheet  at  least  one  hundred  miles  in  maximum  width,  practically 
free  from  crevasses,  sufficiently  wasted  by  ablation  to  be  more  or  less 
abundantly  covered  by  englacial  drift  which  has  become  superglacial, 
with  a  general  southward  slope,  and,  toward  the  southern  border  at 
least,  thin  enough  to  reflect  in  its  surface  contours,  in  some  degree,  the 
underlying  topography,  and  even  to  peimit  the  more  prominent 
land  forms  to  rise  as  nunataks  above  its  surface.  At  the  southern 
margin  of  the  ice,  the  elevation  or  grade  of  the  superglacial  stream 
finds  a  limit  or  control  in  a  barrier  of  rock  or  till  against  which  the 
ice  may  temporarily  terminate,  or  in  a  body  of  standing  water  (a 
glacial  lake)  held  against  the  ice  by  such  a  barrier  in  northward 
sloping  valleys,  or,  less  rigidly,  in  the  detrital  cone  formed  by  the 
stream  itself  as  it  escapes  from  the  ice.  Whatever  the  character  of 
the  control,  it  determines  for  each  superglacial  stream  a  base  level, 
towards  which  it  must  approximate,  but  below  which  it  cannot  cut 
its  channel  by  merely  mechanical  erosive  action.  The  stream 
discharging  across  the  ragged  southern  edge  of  the  ice  is  but  the 
trunk  or  main  st^m  of  a  system,  deriving  both  water  and  detritus 
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from  many  tributaries  as  well  as  by  the  ablation  of  its  banks.  In 
fact,  it  holds  so  far  essentially  the  same  relation  to  the  drift-covered 
ice  that  an  ordinary  stream  does  to  the  drift-covered  bed  rock.  The 
tributaries  making  large  angles  with  the  trunk  channel,  or  not 
approximately  agreeing  with  it  in  direction,  will  not  share  its  high 
gradient ;  and  in  consequence  their  channels  will  not  be  deepened  so 
rapidly,  but  will  become  hanging  valleys  in  their  relations  to  the  main 
ice  canyon.  But  as  the  floor  of  the  latter  approximates  the  base  level, 
the  higher  gradient  will  be  transferred  to  the  tributaries,  which 
must  then,  in  large  part,  discharge  their  accumulated  burdens  of 
coarse  detritus  into  the  main  channel  and  thus  lead  to  its  rapid 
clogging  and  aggrading.  Only  unimportant  accumulations  will 
remain  in  the  channels  of  the  approximately  right-angled  tributaries, 
and  we  are  thus  able  to  explain  the  practical  absence  of  right-angled 
branching  in  eskers.  In  special  cases  the  base  level  of  the  super- 
glacial  stream  will  be  the  surface  of  the  ground  on  which  the  ice 
rests ;  and  then  the  clogging  and  aggrading  will  take  place  in  earth- 
bottomed  canyons,  the  slow  melting  of  the  ice  walls  of  which  will 
complete  the  process  and  leave  the  eskers  as  we  now  see  them. 
There  is  apparently  no  reason  why,  in  the  absence  of  a  frontal 
barrier,  existing  independently  of  the  glacial  stream  or  through  its 
agency,  this  simple  explanation  may  not  fairly  be  postulated.  We 
are,  however,  specially  concerned  with  the  fate  of  the  esker  which 
finds  itself  at  the  end  of  the  base-leveling  process  on  a  foundation  of 
ice  twenty,  fifty,  or  possibly  one  hundred  feet  thick. 

To  begin  with,  it  is,  perhaps,  improbable  that  the  coai-se  detritus, 
which  lags  behind  as  the  grade  diminishes  and  gradually  clogs  and 
aggrades  the  channel  of  the  superglacial  stream,  will  have  suflicient 
depth  and  volume  to  form  a  typical  esker,  or  an  esker  approximat- 
ing in  height  the  sand  plain  to  which  it  is  tributary,  as  long  as  the 
floor  of  the  ice  gorge  is  nowhere  below  the  base  level  or  the  level  of 
the  frontal  barrier.  Down  to  this  level  the  gorge  has  been  formed 
by  the  mechanical  erosion  or  corrasion,  as  well  as  by  the  chemical 
erosion  or  melting  of  the  ice ;  and  below  this  level,  corrasion  is 
surely  inoperative.  But  here  Upham's  suggestion  of  a  farther  deep- 
ening of  the  gorge  by  melting  alone,  intervenes;  and  I  hope  to  show 
that  it  will  continue  with  increased  rather  than  diminished  efficiency. 

Basal  melting  of  the  ice  sheet  must  be  in  constant  progress,  sum- 
mer  and  winter,  during  this  Htage,   and  is  possibly  an  important 
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factor  in  letting  down  and  indirectly  deepening  the  deposits  iu  the 
superglacial  channels ;  while  the  even  distribation  of  the  effects  due 
to  this  cause  may  safely  be  assumed.  But  the  main  question  now  is, 
will  the  superglacial  channel  persist,  or  retain  its  walls,  until  its 
bottom  reaches  the  ground  ?  In  other  words,  will  the  melting  of  its 
floor  beneath  its  increasing  load  of  detritus  keep  pace  with,  or  at 
least  keep  ahead  of,  the  general  ablation  of  the  interstream  surfaces  ? 
The  familiar  instances  of  medial  moraines  resting  on  ridges  of  ice 
and  isolated  bowlders  perched  on  pillars  of  ice,  through  the  more 
rapid  melting  of  the  drift-free  surface,  seem  to  demand  a  negative 
answer.  On  the  other  hand,  the  innumerable  well-like  holes  in  the 
ice,  noted  by  many  observers,  and  varying  from  an  inch  to  several 
feet  in  depth,  and  often  containing  nothing  but  the  purest  of  water, 
although  commonly  a  stone  or  a  little  sand,  clay,  or  cosmic  dust  is 
seen  resting  on  the  bottom,  point  to  an  affirmative  answer.  These 
holes  are  usually  explained,  however,  as  dependent  upon  the  absorp- 
tion of  the  solar  heat  by  a  slight  thickness  of  stony  or  earthy 
matter ;  whereas  thicker  masses  protect  the  ice  beneath  from  the 
solar  radiation.  The  occasional  absence  of  foreign  matter  indicates 
that  this  explanation  is  incomplete ;  and  the  lakelets  described  by 
Russell  ('91,  p.  120)  as  a  common  and  characteristic  feature  of  the 
moraine-covered  marginal  zone  of  the  Malaspina  glacier  clearly 
demand  a  different  explanation  from  that  usually  accepted  for  the 
relatively  small  holes ;  for  the  basins  of  the  lakelets,  which  may  be 
from  fifty  to  one  hundred  feet  or  more  in  depth  and  are  rarely  more 
than  one  hundred  feet  in  diameter,  appearing  to  differ  from  the  holes 
only  in  size,  contain  considerable  amounts  of  drift,  and  the  thickness 
of  the  deposit  in  the  bottom  of  each  basin  constantly  increases  as 
fresh  material  slides  in  from  the  top  and  sides.  Obviously  these  nar- 
row basins  with  steep  and  sometimes  vertical  sides  are  formed  by 
the  downward  melting  of  a  cylinder  of  ice  beneath  a  cover  of  drift 
so  thick  that  we  cannot  think  of  it  as  sensibly  warmed,  and  still 
less  as  penetrated,  by  the  solar  heat,  especially  as  the  turbid  water 
usually  completely  covers  the  drift. 

These  contrasts  and  seeming  contradictions  are  readily  explained 
if  we  accept  the  standing  water  as  an  essential  factor  and  regard 
the  detritus  as  secondary.  Thin  stones  and  particles  of  drift  absorb 
heat  and  sink  into  the  ice ;  and  thicker  stones  and  deposits  may  do 
the  same  if  they  chance  to  occupy  water-tight  depressions  in  the  snr- 
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face  of  the  ice.  A  dry  stone,  if  thin  enough,  transmits  heat  directly 
to  the  ice ;  but  with  a  submerged  stone  the  transmission  is  through 
the  medium  of  the  water.  Hence  as  soon  as  the  thin  stone  or 
deposit  becomes  submerged,  the  thinness  ceases  to  be  an  essential 
factor,  and  it  is  on  a  par  with  the  thick  stone  or  deposit.  The  nor- 
mal temperature  of  the  water  is,  of  course,  that  of  melting  ice,  or 
four  degrees  Cent,  below  its  temperature  of  maximum  density.  The 
water  absorbs  some  of  the  solar  radiation  directly,  and  it  takes  up 
promptly  and  completely  the  much  larger  amount  of  heat  absorbed 
by  the  submerged  or  partially  submerged  detritus.  As  fast  as  the 
water  gains  in  temperature  it  sinks  to  the  bottom,  displacing  colder 
and  lighter  water,  and  expends  its  surplus  heat  in  melting  the  ice. 
As  has  been  noted  by  others,  this  principle  explains  the  fact  that 
the  ice  shores  of  the  Malaspina  lakelets  are  undercut  below  the 
water  level,  the  ice,  as  stated  by  Russell,  melting  below  the  surface 
more  rapidly  than  above,  where  it  is  exposed  to  the  direct  rays  of 
the  sun.  The  thickness  of  the  deposit  is  no  appreciable  bar  to  the 
process,  so  long  as  the  material  is  sensibly  permeable,  but  on  the 
contrary  it  enables  the  water  warmed  by  contact  with  its  surface 
to  sink  promptly  and  quickly  to  the  underlying  ice;  and  with 
increasing  thickness  the  pressure  cooperates  by  lowering  the  melt- 
ing point,  while  with  such  torrential  streams  as  must  have  been 
those  in  which  normal  eskers  were  formed,  the  conversion  of 
mechanical  energy  into  heat  may  not  be  neglected.  A  bed  of  per- 
meable gravel  not  only  cooperates  in  the  ways  indicated,  to  favor  the 
melting  of  ite  ice  floor,  but  it  must  tend  to  conserve  the  heat  and  to 
prolong  the  time  during  which  melting  can  take  place. 

In  view  of  these  considerations,  there  seems  to  be  no  escape  from 
the  conclusion  that  the  ice  floor  of  a  superglacial  stream  will  be 
lowered  by  the  superficial  as  well  as  by  the  basal  melting  of  the  ice  ; 
that  the  superficial  melting  will  be  more  active  and  efficient  in  pro- 
portion to  the  extent  of  aggrading  of  the  channel  and  the  volume 
of  stagnant  water  saturating  the  gravel ;  and  that  the  stream  will 
be  lowered  at  least  as  rapidly  as  the  interstream  surfaces,  because, 
while  these  are  also,  according  to  our  initial  assumption,  covered 
with  drift  and  thus  protected  from  the  dii*ect  action  of  the  sun's  rays, 
they  lack  the  standing  water  essential  to  the  effective  indirect  utiliza- 
tion of  the  solar  radiation. 

Obviously  the  aggrading  of  the  channel  may  continue  during  all 
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the  time  that  the  deposit  is  being  let  down  upon  the  ground,  and 
the  resulting  esker  will  then  conform  in  elevation  with  the  terminal 
plain,  at  least  as  closely  as  eskers  commonly  do,  and  show  the  char- 
acteristic lack  of  sympathy  with  the  ground  topography.  Should  the 
stream  be  diverted  to  another  course  before  the  subsidence  of  its 
deposits  is  completed  at  all  points,  the  process  will  continue  with- 
out essential  change,  unless  a  crevasse  should  draw  off  the  water 
saturating  the  gravel,  the  result  being  one  of  the  eskers  falling  in 
whole  or  in  part  below  the  normal  elevation.  The  exceptionally 
high  pointe  or  knolls  may,  according  to  this  hypothesis,  represent 
the  detritus  discharged  by  hanging  tributaries  into  the  main  canyon 
after  the  diversion  of  the  headwaters  from  the  latter.  All  the  con- 
ditions favor  vertical  rather  than  lateral  melting  of  the  ice ;  and 
there  is,  apparently,  no  tendency  to  scatter  the  deposit  in  getting  it 
down  to  the  ground.  At  the  same  time  all  observed  variations  in 
width  are  fully  provided  for,  and  more  especially  the  gradual  widen- 
ing which  commonly  marks  the  junction  with  the  terminal  plain. 
Certainly  nothing  is  more  probable  than  the  widening  of  the  ice 
canyon  at  its  mouth  in  the  thin  and  frayed  or  lobate  southern  margin 
of  the  ice,  where  its  walls  are  bathed  by  a  large  body  of  standing 
water.  Stone's  maps  ('99)  show  that  this  terminal  widening  is  a 
particularly  characteristic  feature  of  the  great  esker  systems  of 
Maine ;  and  some  even  of  the  subglacial  tunnels  of  the  Malaspina 
glacier  become,  at  the  last,  canyons  with  rapidly  diverging  waUs. 
The  constant  movement  and  readjustment  of  the  deposit  during  the 
settling  process  keep  it  loose  and  permeable,  and  enable  the  water 
to  wash  out  some  of  the  filling  of  the  coarsest  gravels  and  thus  give 
rise  to  the  open-work  gravel  specially  noted  by  Davis. 

In  the  quite  exceptional  case  where  crevasses  or  other  accidents 
drain  the  esker  channel  before  its  subsidence  is  completed,  the  dif- 
ferential melting  is  likely  to  be  reversed,  the  interstream  surfaces 
going  most  rapidly  because  less  protected  from  the  sun*s  heat;  the 
esker  deposit  is  left  on  a  ridge  of  ice,  and,  sliding  down  on  both 
sides,  gives  rise  to  the  occasional  double  esker,  of  which  I  have 
noted  several  good  examples  in  the  vicinity  of  Boston  ('94,  p.  278— 
284) .  The  quite  common  failure  of  the  esker  to  connect  properly 
with  its  terminal  plain,  a  weak  place  or  break  intervening,  may  be 
in  part  attributed  to  the  deposition  of  the  head  of  the  plain  over  the 
sloping  margin  of  the  ice  and  the  subsequent  melting  of  the  latter ; 
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and  the  very  numerous  instances  of  plains  of  all  the  various  types 
without  associated  eskers  or  feeder  channels  are  simply  the  cases 
where  the  superficial  stream  was  diverted  before  its  channel  was 
base-leveled,  and  consequently  before  it  was  aggraded  to  any 
important  extent.  Finally,  the  lateral  position  characteristic  of 
valley  eskers  follows  naturally  from  the  tendency  of  the  ice,  before 
it  ceased  flowing,  to  become  concentrated  in  the  valleys  or  along  the 
lines  of  freest  movement,  giving  rise  to  what  were  virtually  valley 
glaciers  with  arched  profiles  in  what  may  still  have  been  at  the  sur- 
face a  continuous  ice  sheet,  and  possibly  with  lines  of  shearing 
between  the  free-moving  ice  and  the  relatively  stagnant  ice  of  the 
uplands.  When  the  ice  becomes  wholly  stagnant,  these  lateral  lines 
of  weakness  and  the  arched  profile  still  remain  to  influence  the 
courses  of  superglacial  streams. 


SUBGLACIAL     HYPOTHESIS. 

As  formulated  by  Davis  (*92),  this  explanation  of  eskei-s  also 
presumes  a  stagnant  and  decayed  marginal  zone  of  the  ice  sheet. 
The  water  resulting  from  the  basal  melting  of  the  ice,  together  with 
that  due  to  superficial  melting  which  becomes  subglacial  through 
the  medium  of  crevasses,  is  gathered  into  streams  which,  it  is  stated, 
hold  to  meridional  courses  or,  more  exactly,  conform  with  the  gen- 
eral trend  of  the  ice  movement,  in  obedience  to  a  direct  control 
exerted  by  the  ice.  This  control  being  suflicient  to  force  the  streams 
to  flow  uphill  and  over  elevations  of  100  to  400  feet,  we  must, 
apparently,  suppose  that  their  courses  were  determined  before  the 
motion  of  the  ice  ceased  and  while  it  was  still  thick  enough  to  hold 
to  its  normal  trend  regardless  even  of  quite  strongly  accentuated 
topographic  features.  How  the  subglacial  channel  or  tunnel  origi- 
nated is  not  considered,  beyond  the  suggestion  that  it  may  be  due  to 
the  enlargement  of  longitudinal  crevasses ;  but  the  point  is  not  vital, 
for  it  is  obvious  that  the  subglacial  water  must  escape  and  that,  no 
matter  how  closely  pent,  there  must  always  be  lines  of  least  resist- 
ance to  its  flow. 

At  and  beyond  the  margin  of  the  ice,  the  phenomena  must  be 
essentially  the  same  as  for  superglacial  streams,  and  a  frontal  barrier 
or  sill  of  any  kind  causing  the  stream  to  rise,  perhaps  fountain-like, 
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must  favor  the  aggrading  of  the  floor  of  the  tunnel  by  the  coarser 
detritus  and  a  corresponding  elevation  of  the  roof  by  corraaion  and 
melting.  If  the  stream  is  sufficiently  long-lived,  this  process  may 
continue  until  the  deposit  attains  the  level  of  its  terminal  alluvial 
cone  or  delta.  The  breadth  of  the  deposit  is  sharply  limited  by  the 
stability  of  the  ice  arch ;  and  if  we  should  assume  two  hundred  feet 
as  the  maximum  breadth  of  ice  tunnels,  portions  of  most  important 
eskers  would  demand  some  other  explanation,  and  in  many  cases  a 
breadth  of  500  or  1000  feet  would  prove  inadequate.  In  fact,  the 
subgladalist  finds  it  convenient  in  such  cases  to  suppose,  either  that 
the  stream  rose  through  crevasses,  perhaps  in  consequence  of  the 
clogging  of  the  tunnel,  and  became  superglacial  for  a  longer  or 
shorter  distance ;  or  that  the  tunnel  became,  by  excessive  ablation, 
locally  roofless,  or  open  to  the  sky,  and  the  resulting  canyon  was 
widened  by  the  recession  or  melting  back  of  the  walls.  As  in  the 
case  of  superglacial  streams,  the  water  is  supposed  to  be  diverted 
after  a  time,  and  the  deposit  left  in  the  abandoned  tunnel  gradually 
develops  the  steep  lateral  slopes  and  other  formal  features  of  eskers 
during  the  slow  melting  of  the  retaining  walls  and  arch  of  ice. 

Finally,  effective  crevassing  throughout  the  zone  of  esker  forma- 
tion and  a  failure  of  englacial  drift  to  rise  to  any  considerable  eleva- 
tion in  the  ice  are  always  postulated  as  important,  if  not  absolutely 
essential,  elements  of  the  subglacial  hypothesis. 


Review  op  Evidence. 

Direction  or  trend  of  eskers,  —  That  the  typical  esker  tends  to 
conform  closely  in  trend  with  the  movement,  and  especially  with 
the  latest  movement,  of  the  ice  sheet,  as  recorded  in  striae,  drumlins, 
and  bowlder  trains,  is  undoubtedly  true.  The  movement  of  the  ice 
sheet  must  have  been,  in  general,  normal  to  its  margin,  or,  in  other 
words,  in  the  direction  of  its  steepest  surface  slope,  and  therefore  in 
the  direction  which  superglacial  streams  would  necessarily  follow. 
Eskers  depart  from  this  ideal  trend  no  more  than  might  reasonably 
be  expected  in  the  case  of  a  superglacial  stream,  considering  that  as 
the  ice  sheet  becomes  thin,  its  surface  contours  must  begin  to  show 
the  influence  of  the  underlying  topography ;  and  considering  further 
the   inevitable   inequalities  in  the  distribution  of  the  superglacial 
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drift  due  to  and  in  torn  determining  uneqoal  ablation,  as  well  as 
the  natural  tendency  of  Btreams  to  meander  with  diminishing 
gradient.  In  brief,  the  trend  of  the  superglacial  esker  is  entirely 
consistent  with  the  known  facts  and  the  reasonable  probabilities  of 
the  case ;  and  it  matters  not,  so  far  as  this  feature  is  concerned, 
whether  the  ice  was  absolutely  stagnant  at  the  time  the  esker  was 
fprmed  or  still  retained  a  part  or  the  whole  of  its  velocity  when  in 
its  prime. 

On  the  other  hand,  the  only  factors  which  may  be  considered  as 
directly  influencing  the  direction  of  subglacial  streams  and  eskers  are 
the  ground  topography,  which  is  often  contrary  or  indifferent ;  cre- 
vasses, which,  in  so  far  as  they  exist  at  all,  must  be  chiefly  transverse 
and  therefore  indifferent ;  and  the  movement  of  the  ice,  or  the  differ- 
ential pressure  of  the  ice  upon  the  ground  resulting  from  its  move- 
ment. That  the  basal  movement  of  a  sheet  of  ice  thick  enough  to 
flow  over  a  deeply  and  irregularly  corrugated  surface  of  very  low 
average  gradient  (the  gradient  being  often  opposite  or  transverse  to 
the  movement)  would  tend  to  develop  and  maintain  furrows  or  tun- 
nels in  the  bottom  of  the  ice  is  extremely  doubtful.  Tunnels  meet- 
ing the  requirements  of  esker  formation  would  not  usually  lie  in  the 
lee  of  prominent  topographic  reliefs  —  ledges  or  hills,  which  might, 
conceivably,  have  grooved  the  bottom  of  the  ice  as  it  flowed  past 
them.  Nor  is  it  easy  to  see  how  tunnels  due  in  any  direct  way  to 
ice  flow  and  pressure  could  have  been  so  indifferent  to  the  topography 
as  eskers  are  often  obser\'ed  to  be,  forsaking  broad  valleys  hundreds 
of  feet  in  depth  to  continue,  perhaps  in  a  very  oblique  or  closely 
parallel  course,  across  an  uneven  upland.  As  previously  noted, 
there  must  be,  as  long  as  the  ice  is  in  motion,  a  tendency  to  equalize 
the  basal  pressures  and  prevent  the  development  of  open  spaces  by 
flow  of  the  ice  and  also  by  flow,  in  obedience  to  the  ice  pressure,  of 
the  underlying  drift  or  ground  moraine ;  and,  furthermore,  the  effects 
of  unequal  pressure  would  be,  at  least  to  some  degree,  neutralized  by 
the  differential  or  localized  melting  induced  by  the  pressure  through 
the  lowering  of  the  melting  point.  Again,  in  their  longer  reaches 
as  well  as  in  their  minor  meanders,  eskers  are  often  obliquely  or 
directly  transverse  to  the  last  recorded  ice  movement,  and  to  that 
extent  the  movement  of  the  ice  must  have  tended  strongly  to  oblit- 
erate or  sweep  away  the  deposits  of  the  subglacial  streams  as  fast 
as  they  were  formed.     Stone  says  ('99,  p.  426),  "The  longer  mean- 
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deriDgs  transverse  to  the  direction  of  ice  flow  certainly  add  some 
difficulties  to  the  hypothesis  of  snbglacial  streams."  This  difficulty, 
together  with  the  fact  that  the  formation  and  maintenance  of  tun- 
nels transverse  to  the  ice  movement  is  well-nigh  inconceivable,  and 
the  further  fact  that  eskers  and  the  plains  to  which  they  are  tributary 
were  clearly  formed  at  a  time  when  the  ice  was  so  far  wasted  as  to 
have  a  very  irregular  and  fragmentary  margin,  have  led  Davis  and 
other  adherents  of  the  subglacial  theory  to  hold  with  the  supergla- 
cialists  that  eskers  were  formed,  mainly  at  least,  after  the  ice  became 
stagnant.  But  it  is  obvious  that  the  control  of  the  subglacial  drain- 
age demanded  by  the  subglacial  theory  must  originate  in  the  motion 
of  the  ice,  although  it  may,  conceivably,  survive  the  cessation  of 
that  motion.  In  other  words,  the  subglacial  theory  of  eskers  requires 
us  to  suppose  that  the  subglacial  streams  were  established  before  the 
ice  ceased  to  move,  but  that,  as  a  rule,  eskers  were  formed  by  these 
streams  after  the  ice  became  stationary.  This  nice  adjustment  of 
conditions  made  the  streams  relatively  long-lived,  and  makes  it 
appear  the  more  improbable  that  they  promptly  abandoned  their 
courses  when  the  eskers  were  finished.  The  meanders  of  eskers, 
whidi  are  certainly  among  their  most  constant  and  striking  features, 
rather  seldom  exhibit  any  definite  or  causal  relation  to  the  topo- 
graphy of  the  bed  rock  and  till ;  and  since  they  cannot  be  correlated 
directly  with  the  movement  of  the  ice,  the  subglacialist  can  only 
suggest  that  they  may  have  been  determined  by  one  or  more  systems 
of  crevasses,  of  the  existence  of  which  there  is  little  or  no  independ- 
ent evidence.  In  view  of  all  these  considerations,  it  is  perhaps  not 
too  much  to  say  that  the  superglacial  theory  affords  at  once  the 
simplest  and  most  natural  explanation  alike  of  the  general  trend  of 
eskers,  the  major  deviations  from  this  trend,  and  the  minor  devia- 
tions or  meanders. 

Length  of  eskers  and  esker  systems.  —  In  the  absence  of  cre- 
vasses, superglacial  streams  are  limited  in  length  only  by  the  breadth 
of  the  zone  of  ablation,  and  superglacial  eskers  only  by  the  breadth 
of  the  zone  of  englacial  drift  which  has  become  superglacial  by  abla- 
tion ;  and  the  last,  in  turn,  depends  upon  the  height  to  which  the 
englacial  drift  has  risen  in  the  ice.  We  have  seen  that  observa- 
tions on  existing  glaciers  are  practically  valueless  as  evidence  of 
crevassing  in  the  Pleistocene  ice  sheet ;  that  the  Greenland  ice  cap 
is  free  from  crevasses  except  near  the  margins,  where  it  breaks  over 
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the  restraining  mountains;  that,  if  the  Pleistocene  ice  sheet  had 
been  effectively  crevassed  (that  is,  from  top  to  bottom)  in  its  pas- 
sage over  the  vast  peneplain  tracts  of  the  glaciated  areas,  the  cre- 
vasses would  have  been  gradually  obliterated  during  the  extremely 
slow  cessation  of  the  movement,  anterior  to  the  period  of  final  abla- 
tion of  the  now  stagnant  ice  sheet  when  eskers  were  formed ;  that 
even  on  the  moraine-  and  forest-covered  outer  zone  of  the  Malaspina 
glacier,  crevasses  are  practically  wanting,  the  streams  originating 
within  this  zone  through  surface  melting  being  superglacial  and  so 
continuing  as  they  flow  down  the  terminal  ice  slope ;  and  that  glacial 
potholes  are  by  no  means  conclusive  proof  of  the  existence  of 
moulins  or  crevasses  in  the  ice  sheet  at  these  points.  Add  to  all 
these  considerations  the  probability  that  such  crevasses  as  might 
possibly  appear  in  the  ice  sheet  and  survive  the  cessation  of  its 
motion  would  become  clogged  and  closed  by  superglacial  drift 
falling  and  washing  into  them,  and  it  will  be  seen  that  the  burden 
of  proof  fairly  rests  upon,  those  who  find  in  the  crevasses  of  the 
Pleistocene  ice  sheet  evidence  of  the  non-existence  of  important 
superglacial  streams. 

During  the  period  of  growth  and  qiaximum  development  of  the 
ice  sheet,  the  entire  volume  of  the  drift  must  have  been  englacial, 
and  through  the  processes  of  shearing  and  overriding  it  must  have 
tended  constantly  to  rise  to  higher  and  higher  levels  in  the  ice.  As 
opposed  to  this  elevation  of  the  englacial  drift,  we  have  only  the 
supposed  fact  that  the  velocity  of  the  ice  inci-eases  upward  from  the 
bottom,  tending  to  bear  down  the  upward-sloping  shear-planes. 
Observation  shows  that  this  is  true  of  alpine  glaciers  of  high  surface 
gradient,  and  doubtless  it  would  be  true,  in  diminishing  degree,  for 
the  lower  gradients  of  an  ice  sheet,  if  the  viscosity  of  the  section 
were  uniform.  It  is  in  the  highest  degree  probable,  however,  that, 
owing  to  the  outward  flow  of  the  terrestrial  heat  or  the  rise  of  the 
isogeotherms,  the  temperature  of  the  ice  sheet  during  and  after  its 
prime  increased  downward,  being  highest  at  the  bottom.  This 
accords  with  Nansen^s  observations  on  the  Greenland  ice  cap,  ])re- 
viously  quoted.  Now  the  mobility  of  the  ice,  or  its  tendency  to 
flow  through  the  differential  melting  and  freezing  of  its  component 
granules,  is  a  function  of  the  tempei-ature,  inasmuch  as  it  munt 
increase  with  the  temperature  and  reach  its  maximum  at  the  melting 
point,  which,  as  previously  noted,  may  be  lowered  as  much  as  one 
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degree  Cent,  by  the  pressure.  Here  in  the  lower  levels  of  the  ice 
sheet  is  the  true  zone  of  flow,  passing  gradually  upward  into  the 
colder  zone  of  fracture,  which  normally  terminates  upward  in  the 
n^tf^,  in  which  the  fractures  are  promptly  healed  by  the  freezing  of 
infiltrating  water,  by  settling,  and  by  fresh  snow  fall.  These  con- 
siderations clearly  suggest  a  tendency,  at  least,  to  a  reversal  of  the 
law  governing  the  vertical  distribution  of  velocity;  and  the  tendency^ 
of  the  upper  layers  of  ice  to  bear  down  or  depress  the  obliquely  ris- 
ing englacial  drift  will  be  neutralized  to  the  extent  or  degree  of  the 
reversal.  It  is  even  conceivable  that  the  distribution  of  velocity 
may  favor  or  accelerate  the  rise  of  drift,  and  the  writer  feels  that, 
in  view  of  these  arguments,  the  transfer  of  drift  in  large  volume  to 
a  considerable  height  in  the  ice,  and  over  a  wide  area,  may  be 
asserted  with  renewed  confidence.  Granted  a  waning  ice  sheet  free 
from  crevasses  and  well  supplied  with  superglacial  drift  over  a  broad 
marginal  zone,  and  the  conditions  are  ripe  for  the  development, 
through  the  agency  of  superglacial  streanis,  of  eskers  and  esker 
systems  or  osars  equal  in  length  and  continuity  to  any  which  have 
been  described. 

The  difliculties  of  the  subglacial  hypothesis  are  here  relatively 
much  more  serious,  since  it  requires  us  to  postulate  and  maintain 
continuous  ice  tunnels  from  five  miles  or  less  to  one  hundred  and 
fifty  miles  or  more  in  length.  In  fact,  the  formation,  either  before 
or  after  the  ice  has  ceased  to  move,  of  subglacial  streams  and  tunnels 
from  one  hundred  to  one  hundred  and  fifty  miles  long,  extending 
back  to  points  where  the  thickness  and  pressure  of  the  ice  must  be 
very  great  and  crevasses  are  practically  impossible,  can  be  accepted 
only  as  a  last  resort,  or  when  the  failure  of  the  alternative  explana- 
tion has  been  demonstrated. 

Varying  width  of  eskers. —  The  expansion  of  superglacial  streams 
to  form  lakes  of  greater  or  less  breadth  is  normal,  and  the  most 
extreme  variations  in  the  breadth  of  eskers  present  absolutely  no 
difliculty,  while,  as  the  product  of  subglacial  streams,  they  are 
simply  inexplicable,  requiring,  according  to  Stone,  tunnels  of  all 
widths  up  to  three  fourths  of  a  mile.  The  broad  eskers  described  by 
Stone  ('99,  p.  440-444),  in  which  a  medial  ridge  of  coarse  gravel  is 
flanked  on  either  side  by,  and  merges  with,  a  plain  of  finer  gravel  and 
sand,  the  whole  being  often  confined  to  one  side  of  a  valley  by  an 
ice  border,  and,  like  true  eskers,  crossing  ridges  from  one  valley  to 
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another,  iodicate,  as  recognized  by  Stone,  the  formation  of  a  normal 
esker  in  a  narrow  channel,  followed  by  a  considerable  expansion  of 
the  channel,  permitting  the  deposition  of  the  finer  material  of  the 
bordering  plain.  This  broadening  of  the  channel  might,  in  the  case 
of  a  saperglacial  stream,  be  attributed  to  the  melting  back  of  the  ice 
walls,  or,  better,  to  localized  surface  ablation  due  possibly  to-  water 
saturating  drift  which 'has  accumulated  on  the  ice  through  previous 
ablation.  So  great  is  the  difficulty  of  explaining  these  broad 
deposits  by  deposition  in  subglacial  channels  that  Stone  ('99,  p. 
444-448),  after  a  careful  study,  reaches  the  conclusion  that  through 
the  obstruction  of  the  tunnel,  perhaps  by  the  sagging  of  its  roof,  the 
subglacial  stream  rose  through  crevasses  with  its  burden  of  coarse 
gravel  and  became,  for  a  longer  or  shorter  distance,  superglacial. 
Chamberlin,  on  the  other  hand,  suggests  that  an  ice  tunnel  became 
locally  roofless,  and  then  by  lateral  recession  of  its  walls,  the  ice 
canyon  became  a  lake.  But  it  b  obvious  and  generally  conceded 
that  superglacial  streams  afford  by  far  the  simplest  and  easiest 
explanation  of  these  and  all  other  lateral  expansions  of  eskers, 
including  the  not  unconmoion  terminal  expansion,  where  the  esker 
merges  with  the  frontal  plain  or  delta.  The  only  serious  questions 
raised  by  any  one  are  as  to  the  possibility  of  persistent  superglacial 
streams  with  a  sufficient  volume  of  formerly  englacial  drift  within 
their  reach  ;  and  these  difficulties  disappear  before  the  conclusions 
to  which  we  have  been  forced  that  effective  crevassing  was  of  rare 
occurrence  and  high-level  englacial  drift  abundant. 

Concerning  the  more  usual  widenings  of  the  eskers  of  Maine, 
Stone  says  ('99,  p.  416),  "  When  within  about  75  miles  of  the  coast, 
every  few  miles  enlargements  of  the  ridges  are  found  which  have 
various  forms.  Sometimes  they  are  little  tables  only  200  to  800  feet 
wide  and  two  or  three  times  as  long.  These  may  be  solid  or  may 
contain  one  or  more  shallow  kettleholes.  Here  and  there  a  hum- 
mock appears  on  top  of  the  osar  [esker],  rising  20  to  40  feet  above 
the  rest  of  the  ridge,  and  at  these  ^  pinnacles '  the  ridge  is  generally 
broader  than  elsewhere." 

Varying  height  of  eskers.  —  Woodworth's  correlation  of  varia- 
tions of  height  with  variations  of  original  breadth  of  the  esker 
deposit  and  of  the  ice  channel  in  which  it  was  formed,  applies  in 
only  a  limited  number  of  cases.  It  does  not,  for  instance,  account 
for  the  broad  and  flat  cols  or  depressions,  or  for  the  occasional  high 
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knolls  or  pinnacles,  or  for  sharp  crests  of  rapidly  varying  height. 
Except  where  Woodworth's  principle  does  apply,  or  masses  of  ice 
have  been  buried  by  the  growing  esker,  or  it  has  suffered  erosion, 
the  subglacial  hypothesis  calls  for  substantial  uniformity  of  height, 
or  at  least  for  an  even  and  continuous  crest  hne,  as  well  as  for  a 
close  approximation  of  the  crest  to  the  level  of  the  terminal  plain, 
with  a  gradual  rise  above  that  level  to  the  northward  if  the  stream 
was  sufficiently  long-lived  to  permit  the  complete  aggrading  of  its 
bed.  The  superglacial  hypothesis,  on  the  other  hand,  explains 
coincidence  in  height  with  the  terminal  plain,  but  requires  it  only 
where  aggrading  has  continued  during  the  entire  period  occupied  in 
letting  the  esker  down  upon  the  ground.  When  aggradation  has 
ceased  earlier  than  this,  the  final  adaptation  of  the  esker  to  the 
uneven  surface  of  the  ground  may  give  rise  to  pretty  much  all  the 
observed  irregularities  of  elevation.  The  high  points  or  knolls  are, 
however,  as  previously  noted,  best  explained  as  due  to  late  deposits 
contributed  by  hanging  lateral  valleys,  and  this  harmonizes  well  with 
the  fact  that  they  occur  usually  at  a  bend  in  the  glacial  river.  The 
subglacial  hypothesis,  on  the  other  hand,  appears  to  leave  the  excep- 
tionally high  points  unexplained.  Height  of  the  esker  above  its 
base  and  elevation  above  its  terminal  plain  are  not  crucial  tests ;  but 
the  superglacial  stream  appears,  on  the  whole,  more  competent  than 
the  subglacial  stream  to  account  for  the  observed  facte. 

Branching  of  eshers.  —  The  subglacial  streams  of  a  stagnant  ice 
sheet  should  branch  in  essentially  the  same  fashion  as  the  existing 
or  postglacial  streams  of  the  same  region,  and  the  branches  should, 
in  general,  be  aggraded  almost  equally  with  the  main  stream.  But 
this  is  clearly  not  the  fashion  of  eskers,  for  they  are  little  given  to 
true,  river-like  branching,  especially  in  their  lower  or  more  southern 
courses ;  and  branches  making  large  angles  with  the  main  esker  are 
almost  unknown.  In  fact,  there  are  practically  no  branches,  in  the 
sense  of  minor  tributaries  to  a  main  line,  but  we  observe  instead 
an  occasional  confluence  of  eskers  of  approximately  equal  size  and 
length  at  very  oblique  angles,  suggesting  the  primary  rather  than 
the  secondary  or  lateral  branching  of  rivers.  This,  as  previously 
noted,  is  all  precisely  what  we  should  expect  in  the  case  of  super- 
glacial streams  on  the  comparatively  high  gradient  of  the  marginal 
slop3  of  the  ice  sheet,  with  so  great  a  thickness  of  easily  eroded  ice 
above  tlie  base  level  that  the  main  stream  had  no  difficulty,  with  its 
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higher  gradient,  in  cutting  its  canyon  below  those  of  its  lateral 
tributaries  and  making  of  the  latter  hanging  valleys,  in  which  the 
aggrading  will  necessarily  be  unimportant.  Stone  says  ('99,  p. 
324)  in  this  connection,  "From  whatever  point  of  view  we  look, 
the  difficulties  are  immense  in  accounting  for  the  branchings  of  the 
rivers  of  the  ice  sheet,  their  directions  and  their  relations  to  the 
relief  forms  of  the  land,  the  nature  of  their  sediments,  etc.,  on  the 
theory  that  we  are  dealing  with  subglacial  streams  alone." 

Double  and  reticulated  eskers, —  That  the  superglacial  deposits,  in 
the  case  where  the  bordering  ice  disappears  before  the  underlying 
ice,  afford  a  complete  and  satisfactory  explanation  of  the  double 
eskers  has  been  noted ;  while  as  subglacial  deposits  they  are  essen- 
tially inexplicable,  whether  the  adjacent  and  parallel  tunnels  which 
must  be  postulated  are  regarded  as  contemporaneous  or  successive 
in  their  formation  and  aggrading.  Similarly,  the  reticulated  eskers 
and  kames  are  most  easily  explained  as  superglacial  deposits,  repre- 
senting a  delta-like  branching  of  the  superglacial  stream  at  points 
where  it  was  approximately  base-leveled  and  the  surface  of  the 
bordering  ice  had  been  reduced  nearly  to  its  level  by  general  abla- 
tion. Another  explanation  would  be  that  the  deposit,  formed  in  a 
lake-like  expansion  of  the  river,  was  split  up  into  a  network  of  ridges 
through  the  unequal  melting  of  the  subjacent  ice  while  it  was  being 
let  down  upon  the  ground.  It  is  an  essential  part  of  the  supergla- 
cial hypothesis,  that,  while  through  subfluvial  and  basal  melting  the 
more  or  less  perfectly  aggraded  deposits  may  be  let  down  on  terra 
firma  without  being  seriously  disordered,  exceptions  must  occur  of 
such  character  and  frequency  as  apparently  to  explain  every  aber- 
rant phase  of  esker  formation. 

Stone  shows  ('99,  p.  465)  that  the  reticulated  eskers,  like  the 
broad  eskers  and  esker  ten-aces,  are  most  readily  and  satisfactorily 
explained  by  supposing  that  the  subglacial  streams  became,  locally 
at  least,  superglacial.  Again,  he  says  ('99,  p.  299)  that  subglacial 
streams  crossing  hills  and  ridges  are  inconsistent  with  the  existence 
of  crevasses  which  might  divert  the  water,  which  "bides  its  time  and 
at  the  first  eligible  transverse  crevasse  steals  off  sidewise  toward  the 
lower  ground."  Also,  in  the  discussion  which  follows  the  tunnels 
are  assumed  and  not  accounted  for. 

Topographic  relations  of  eskers,  —  The  main  points  under  this 
head  have  been  duly  considered,  and  it  remains  simply  to  note  once 
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more  that  the  topographic  relations  of  eskers  are,  practically  without 
exception,  more  accordant  with  the  supergladal  than  the  subglacial 
hypothesis.  The  very  usual  haphazard  relation  of  an  esker  to  the 
contours  of  the  bed  rock  and  till  is  seen  to  be  entirely  normal  for  a 
superglacial  deposit,  while  from  the  subglacial  point  of  view,  it  is  a 
perpetual  enigma.  Besides  the  general  indifference  of  their  trends 
to  the  modem  drainage,  which  has  perhaps  been  sufficiently  consid- 
ered, we  have  the  fact  that  they  are  not,  as  a  rule,  distinctly  con- 
trasted in  size  or  in  the  coarseness  of  the  gravel  on  northern  and 
southern  slopes.  The  subglacial  stream  was  comparable  with  the 
flow  of  water  in  a  pipe,  and  the  velocity  for  any  given  head  was 
inversely  proportional  to  the  diameter  of  the  tunnel,  and  independ- 
ent of  the  local  gradient,  the  velocity  being  the  same  on  northern  or 
ascending  as  on  southern  or  descending  slopes.  But,  obviously,  the 
tendency  to  aggrading  of  the  stream  bed  is  far  greater  on  northern 
than  on  southern  slopes,  in  spite  of  the  uniform  velocity ;  and  there- 
fore the  esker  of  subglacial  origin  should  be  stronger,  more  perfectly 
aggraded,  and  composed  of  much  coarser  material  on  the  up  than  on 
the  down  slopes.  This  contrast  may,  perhaps,  be  noted  occasionally, 
but  it  is  by  no  means  so  marked  or  general  as  the  hypothesis  requires. 

Eskers  belong  chiefly  to  the  moderately  dissected  peneplain  tracts 
and  are  not  specially  characteristic  of  deep  mountain  valleys  where, 
unquestionably,  the  conditions  were  most  favorable  to  crevassing 
and  a  concentration  of  the  glacial  drainage  beneath  the  ice.  Again, 
the  usual  lateral  position  of  valley  eskers  is  entirely  normal  for  the 
superglacial  and  seemingly  inexplicable  for  the  subglacial  hypothe- 
sis. To  cite  a  single  instance,  in  the  village  of  Bridgewater,  Nova 
Scotia,  on  the  southwest  side  of  the  La  Have  river,  the  valley  of 
which  is  here  some  three  hundred  feet  in  depth,  a  well-formed 
esker  trends  approximately  parallel  with  the  valley  and  at  an  eleva- 
tion of  about  one  hundred  feet  above  the  river.  That  a  subglacial 
stream  of  water  could  have  hung  on  this  steep  slope  is  veU-nigh 
inconceivable  and  contrary,  as  previously  noted,  to  all  our  observa- 
tions on  existing  glacial  streams.  The  fact,  that,  in  general,  eskers 
trend  towards  cols  or  depressions  in  water  partings,  calls  for  no 
special  comment,  since  it  is  entirely  consistent  with  both  hypotheses. 

Melations  of  eskers  to  the  ground  moraine.  —  Eskers,  as  well  as 
their  terminal  plains,  normally  overlie  the  ground  moraine  or  till, 
the  only  important  exception  being  when,  locally,  the  till  is  wanting 
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and  they  are  superposed  directly  upoD  the  underlying  bed  rook. 
They  are  rarely,  if  ever,  covered  by  till,  or  even  sprinkled  with 
bowlders,  except  such  as  might  readily  be  supposed  to  slide  or  fall 
into  a  superglacial  channel  from  the  bordering  slopes  of  ice.  This 
relation  is,  in  every  particular,  strictly  normal  for  superglacial  fluvial 
deposits,  but  the  subglacial  fluvial  deposits  could  not  possibly  escape 
being  covered  by  till  and  angular  bowlders  on  the  melting  of  the 
ice,  except  on  the  supposition  that  the  englacial  drift  was  so  strictly 
limited  to  the  basal  portion  of  the  ice  during  the  esker-forming 
period  as  hardly  to  warrant  its  dassiflcation  as  englacial,  which 
would  make  the  maximum  elevation  of  drift  in  the  Pleistocene  ice 
sheet  distinctly  less  than  in  the  Malaspina  glacier  and  many  of  the 
Greenland  glaciers.  If  the  normal  esker  is  of  subglacial  origin,  then 
the  englacial  drift  was  indeed  scanty  and  confined  to  very  low  levels 
in  the  ice ;  and  the  subglacial  stream  was  deprived  of  one  important 
and  necessary  source  of  detritus  for  aggrading  its  bed  and  building 
its  terminal  plain.  The  only  alternative,  apparently,  is  to  suppose 
that  the  subglacial  stream  always  held  tenaciously  to  its  course 
until  finally,  through  the  general  process  of  ablation,  superficial  and 
basal,  its  tunnel  became  roofless  at  all  points.  This  would  mean,  for 
one  thing,  that  every  esker  was  formed  in  part,  or  at  the  last,  in 
earth-bottomed  canyons  open  to  the  sky,  which  is  impossible  wher- 
ever the  grade  rises  southward,  as  it  practically  does  for  nearly  every 
true  esker  in  some  part  of  its  course.  The  subglacial  esker  must 
remain  under  cover,  under  a  roof  of  ice  thick  enough  to  hold  the 
subglacial  stream  to  a  channel  which,  regardless  of  the  ground 
topography,  crossed  directly  or  obliquely  ridges  hundreds  of  feet 
in  height,  until  it  is  finished ;  and  then,  as  a  necessary  corollary,  the 
stream  which  made  it  must  completely  abandon  its  channel,  perhaps 
scores  of  miles  in  length,  before  the  esker  is  uncovered  at  any  point 
south  of  which  it  rises  to  a  higher  elevation.  How  the  subglacial 
stream  is  to  be  diverted  while  the  ice  is  still  several  hundred  feet 
thick  above  it,  and  how  it  fails,  in  general  at  least,  to  build  an  esker 
in  its  new  channel,  are  points  which  have  not,  perhaps,  been  duly 
considered. 

Several  writers  have  emphasized,  perhaps  unduly  in  some  cases j 
the  brevity  of  the  time  required  for  the  formation  of  an  extensive 
sand  plain  and  its  tributary  esker,  a  few  years  or  even  a  single  sea- 
son being  considered  suflicient  in  most  cases.     On  the  other  hand, 
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we  are  asked  to  suppose  that  the  subglacial  tunnel,  often  many  miles 
in  length,  is  formed  at  a  time  when  the  ice  still  has  a  definite  motion, 
to  the  controlling  influence  of  which  the  tunnel  is  supposed  to  owe 
its  general  trend ;  that  the  meanders  and  transverse  reaches  of  the 
tunnel  are  not  obliterated  by  the  motion  of  the  ice ;  and  that  the 
tunnel  as  a  whole  survives  the  necessarily  slow  cessation  of  the  ice 
movement.  This  insures  to  the  tunnel  and  the  stream  which  formed 
and  maintains  it  a  good  degree  of  longevity  and  time  for  the  slow 
building  of  the  esker  and  terminal  plain.  But  these  deposits  testify, 
in  composition  and  structure,  to  rapid  work  by  torrential  streams, 
and  the  stationary  ice  margin  during  their  formation  pointe  unequivo- 
cally to  the  same  conclusion.  It  is  an  interesting  question,  therefore, 
as  to  what  the  subglacial  stream  was  doing  during  the  relatively  long 
period  of  its  existence  anterior  to  this  brief  period  of  tremendous 
constructive  activity,  and  also  as  to  why  it  should  then  abruptly 
abandon  the  channel  to  which  it  had  adhered  so  long.  In  brief,  the 
trend  of  the  subglacial  stream  demands  ice  control  and  a  long  life ; 
its  deposits  demand  a  short  and  intensely  active  life  followed  by  a 
sudden  disappearance  from  -the  scene  of  its  labors.  But  whether  it 
be  long-  or  short-lived,  its  existence  should  be  recorded  in  the  ground 
moraine,  in  the  form  of  interbedded  gravels  before  the  ice  ceased  to 
move,  and  of  erosion  channels  after  the  ice  became  stationary. 
These  phenomena,  however,  are  of  rare  occurrence,  and  still  more 
rarely  can  they  be  correlated  with  subglacial  streams  or  eskers. 
This  important  problem  will  receive  further  consideration  in  con- 
nection with  the  source  of  the  material  of  eskers  and  sand  plains. 

Helatious  of  eskers  to  frontal  and  delta  plains, —  The  main  facte 
under  this  head  are  well  determined  and  there  is  little  question  or 
controversy  concerning  them.  My  purpose  is  simply  to  call  attention 
to  the  very  numerous  plains  of  modified  drift,  including  many  true 
delta  plains,  which  have  no  tributary  eskers  and  apparently  never 
have  had.  They  have,  however,  undoubtedly  been  formed  through 
the  agency  of  glacial  streams.  If  these  were  superglacial  streams, 
the  explanation  of  the  absence  of  associated  eskers  is  simply,  as  pre- 
viouslv  noted,  that  the  plain  was  formed  and  the  stream  diverted 
before  its  channel  was  sufficiently  base-leveled  to  permit  any  notable 
aggrading.  But  if,  instead,  they  were  subglacial  streams,  the  aggrad- 
ing of  their  beds  must  have  been  in  progress  during  their  entire  exis- 
tence, or  at  least  during  all  the  time  required  for  the  formation  of 
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the  terminal  plain,  and  the  aggrading  most,  approximately,  have 
kept  pace  with  the  upward  growth  of  the  plain,  else  we  should  not 
have  the  good  general  agreement  in  height  between  eskers  and 
plains  so  commonly  observed.  That  a  large  majority  of  superglacial 
streams  should  disappear  and  leave  no  record,  save  in  the  terminal 
plains,  is  not  surprising,  but  it  is  difficult  to  understand  how  sub- 
glacial  streams  can  do  the  same.  They  should  certainly  be  marked 
either  by  aggraded  or  by  eroded  channels,  for  we  cannot  suppose 
that  eskers  were  formed  and  subsequently  swept  away  by  currents 
which  left  the  ice-contact  slopes  of  the  sand  plains  intact. 

Composition  and  structure  of  eskers,  —  Little  need  be  added  here 
to  what  has  been  noted  under  the  characteristics  of  eskers.  The 
true  significance  and  evidential  value  of  the  main  facts  have  been 
well  expressed  by  Stone,  where  he  says  ('99,  p.  424),  "  My  conclu- 
sion is  that  where  the  whole  of  a  ridge  of  till,  from  which  the  finer 
detritus  has  plainly  been  washed  by  water,  has  lost  all  signs  of 
stratification  and  has  a  pell-mell  structure,  the  best  interpretation  is 
that  it  was  deposited  upon  the  ice  in  a  superficial  or  englacial 
channel,  and  that  when  the  ice  underneath  the  sediment  melted,  the 
gravel  slid  down  irregularly  and  the  original  stratification  was  lost. 
In  general  we  remark :  A  stratified  internal  structure  is  consistent 
with  either  subglacial  or  superglacial  streams.  Pell-mell  structure 
of  a  large  mass  of  glacial  gravel  strongly  favors  the  hypothesis  that 
it  was  deposited  on  the  ice,  not  beneath  it."  Add  to  this  confession 
of  a  subglacialist  the  undoubted  fact  that  the  structure  of  the 
typical  esker  is  essentially  pell-mell,  or  at  least  chaotic  to  such  a 
degree  that  Davis  ('92,  p.  489)  has  hesitated  to  describe  the  very 
normal  eskers  of  the  Boston  Basin  as  stratified  in  any  true  or 
ordinary  sense,  and  that  the  occasional  appearance  of  anticlinal 
stratification  must  be  chiefly,  at  least,  the  result  of  sliding  as  the 
gravel  gradually  adjusts  itself  to  the  slowly  vanishing  walls  of  ice, 
and  it  becomes  apparent  that  no  argument  fatal  or  even  inimical  to 
the  superglacial  origin  of  eskers  lurks  in  the  coarse,  rude,  chaotic  or 
anticlinal  structure  of  the  latter.  Even  the  open-work  gravel,  on 
which  Davis  so  confidently  relies,  appeals  to  me  as  finding  its  readi- 
est explanation,  as  previously  noted,  in  the  loosening  up  and  differ- 
ential settling  of  the  coarse  and  irregular  detrittis  during  the  melting 
and  vertical  recession  of  its  icy  floor,  and  I  make  bold  to  claim  it  as 
a  specially  cogent  argument  for  the  superglacial  origin  of  the  eskers 
in  which  it  occurs. 
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Stone's  monograph  is  the  most  complete  contribution  yet  made 
to  the  natural  history  of  eskers,  and  no  one  has  discussed  the  theory 
of  eskers  more  fully  and  impartially.  In  fact,  his  work  is  particu- 
larly notable  for  the  judicial  and  fair-minded  attitude  toward  the 
rival  hypotheses  which  it  reveals.  Although  holding,  with  Chamber- 
lin,  Davis,  and  others,  that  the  subglacial  hypothesis  affords  the  best 
explanation  of  a  certain  ideal  type,  he  is  disposed,  as  we  have  seen, 
to  refer  the  wide  eskers,  the  branching  eskers,  the  reticulated  eskers, 
the  unstratiiied  eskers,  and  perhaps  others,  to  the  agency  of  super- 
glacial  streams.  These  concessions  are  certainly  sufficient  to  give 
the  superglacial  hypothesis  a  good  standing ;  and  the  chief  objection 
urged  against  a  still  broader  application  of  this  hypothesis  is  the 
supposed  prevalence  of  crevasses  in  the  marginal  zone  of  the  ice 
sheet,  a  supposition  which  is,  in  my  opinion,  essentially  groundless. 

Source  of  the  material  of  eskers  and  their  terminal  plains. —  The 
all-important  question  here  is  as  to  whether  the  material  was  derived 
chiefly  from  the  englacial  or  the  subglacial  drift,  and  if  from  the 
former,  whether  it  was  supplied  to  superglacial  streams  through 
superficial  ablation  or  to  subglacial  streams  through  the  erosive 
action  of  the  stream  itself  on  the  roof  and  sides  of  its  tunnel. 
Assuming,  in  view  of  the  preceding  discussions,  that  the  englacial 
drift  was  sufliciently  abundant  and  extended  to  a  sufficient  height 
in  the  ice  to  meet  the  requirements  of  esker  and  plain  formation 
through  the  agency  of  superglacial  streams,  and  recalling  that  all 
the  drift  set  free  by  superficial  ablation  is  virtually  within  easy  reach 
of  the  superglacial  streams  and  available  for  the  aggrading  of  their 
beds  and  deltas,  we  may  now  give  our  attention  particularly  to  the 
subglacial  streams. 

The  subglacial  drainage  could  derive  but  little  detritus  from  the 
englacial  drift  without  such  an  enlargement  of  the  tunnel  as  would 
cause  its  collapse,  and  it  is,  therefore,  practically  limited  to  the  sub- 
glacial drift  or  ground  moraine,  for  crevasses  are  probably  wanting ; 
and  even  if  they  were  not,  to  depend  upon  detritus  washed  into 
them  from  the  surface  of  the  ice  sheet  would  be,  as  we  have  already 
noted,  to  grant  a  greater  volume  and  height  of  englacial  drift  than 
subglacialists  have  heretofore  been  willing  to  allow.  What  oppor- 
tunity has  the  subglacial  stream  to  erode  the  ground  moraine  ?  On 
the  first  obstruction  of  its  mouth,  by  standing  water  or  terminal 
deposit,  it  must  begin  to  aggrade  its  bed,  and  erosion  here  almost 
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or  wholly  ceases.  We  have  already  noted  the  absence  of  tributary 
streams,  and  if  such  existed,  their  beds  also,  at  least  in  their  lower 
courses,  would  necessarily  be  aggraded  with  the  bed  of  the  main 
river.  On  either  side  of  the  tunnels  the  ice  rests  heavily  upon  the 
ground,  and  the  marginal  lakes  of  valley  glaciers  as  well  as  crevasses 
filled  with  water  show  that  the  basal  contact  must  usually  be  so  tight 
as  to  permit  a  movement  of  water  only  by  seepage,  which  could,  at 
the  best,  effect  the  removal  of  only  the  finest  or  clayey  part  of  the 
drift.  The  absence  of  an  adequate  available  supply  of  material  is, 
to  my  mind,  the  most  serious  of  all  the  objections  to  the  subglacial 
theory  of  eskers.  Anyone  who  considers  the  great  extent  and  depth 
of  many  of  our  delta  plains,  and  the  vast  volumes  of  material  required 
to  form  them  and  their  tributary  eskers,  will  not  doubt  that,  if 
derived  from  the  subglacial  drift,  the  latter  should  show  extensive 
erosion  over  the  areas  to  the  northward.  But  we  look  in  vain  for 
evidence  of  such  erosion,  although  its  record  should  be  very  distinct 
in  the  cases  where  many  millions  of  cubic  yards  of  sand,  gravel,  and 
bowlders  have  been  delivered  through  a  single  narrow  channel,  not 
to  mention  the  still  greater  volumes  of  clay  and  quartz  flour  which 
we  know  must  once  have  been  incorporated  with  the  coarser  detritus. 
If  the  subglacial  hypothesis  be  true,  the  region  to  the  north  of  some 
of  our  extensive  sand  plains  ought  to  have  been,  in  large  part,  swept 
bare  of  till  or  ground  moraine;  but  we  do  not  find  it  so,  and  it 
could  not  be  so,  as  long  as  the  ice  sheet  rested  upon  and  protected  it. 
Davis  concluded  that  the  Newtonville  and  Aubumdale  eskers 
must  be  products  of  subglacial  streams  acting  on  subglacial  drift, 
because  they  contain  fragments  of  slate  and  conglomerate  which 
must  have  been  derived  from  the  ledges  within  two  to  four  miles  to 
the  northward,  and  he  thinks  it  improbable  that  englacial  drift  could, 
in  so  short  distance,  rise  to  the  level  of  superglacial  streams.  The 
proportion  of  material  from  nearby  sources  is,  however,  very  small, 
certainly  not  more  than  ten  and  possibly  not  more  than  five  per  cent, 
and  the  elevation  of  this  small  fraction  of  the  drift  a  hundred  feet  or 
so  in,  say,  three  miles  does  not  impress  me  as  offering  any  special 
difficulty.  Still  farther  within  the  Boston  Basin,  as  in  the  vicinity  of 
Newton  Upper  Falls  and  West  Roxbury,  at  distances  of  from  four 
to  eight  miles  from  the  granitic  northern  border  of  the  basin,  the 
proportion  of  drift  of  local  origin  in  the  eskers  and  sand  plains  is 
still  very  small,  the   granitic  rocks  from  the  northern  highlands 
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constituting  from  90  to  99  per  cent  of  the  whole,  while  neighboring 
sections  of  till  show,  as  usual,  that  the  ground  moraine  is  mainly  of 
strictly  local  origin.  As  I  have  previously  stated,  this  contrast  is 
what  we  should  expect  in  any  case,  since  the  modified  drift  has 
been  transported  by  water  as  well  as  by  ice ;  but  it  is  also  evidence, 
if  not  complete  proof,  that  its  glacial  transportation  was  in  part 
englacial.  In  the  eskers  to  which  Davis  particularly  refers,  the 
detritus  of  relatively  local  origin  is  found  near  the  top  as  well 
as  near  the  bottom  of  the  section,  though  perhaps  less  abundantly, 
and  that  detritus  is  surely  even  more  of  a  difficulty  for  the  sub- 
glacial  than  for  the  superglacial  hypothesis,  since  it  presupposes 
that  the  subglacial  stream  could  erode  the  bed  rock  or  till  above 
which  it  had  already  aggraded  its  channel  from  fifty  to  one  hundred 
feet. 
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BY   EDGAR   W.   OLIVE. 

The  organisms  which  form  the  subject  of  the  present  paper  were 

first  brought  to  the  attention  of  the  writer  while  studying  in  the 

cryptogamio  laboratory  of  Harvard  University  during  the  winter  of 

1896-'97.     At  the  suggestion  of  Professor  Thaxter  an  attempt  was 

made  to  examine  in  some  detail  the  morphology  and  development 

of  the  members  of  the  group  as  well  as  to  revise  it  from  a  system- 
atic   ata.»\Ax^A%w%^         XHTi^lm    aI.1-    «.     1    '  *  M^— ^^M^— ^^^^— — —^^^^^ 


The  following  note  should  accompany  Proceedings  of  the  Boston 
Society  of  Natural  History,  vol.  30,  no.  6 :  — 


CONTRIBUTIONS    FROM    THE    CRYPTOGAMIC     LABORATORY     OF 
HARVARD   UNIVERSITY  — LII. 


^ — .,  *.-  ^^^^K'j  w^  M^x^  ajMuuiMi  ouuoMabuiu  previuusiy 

sterilized,  as  well  as  in  nutrient  agar  tubes  and  hanging  drop  cul- 
tures. Although  the  number  of  representatives  previously  recorded 
has  thus  been  nearly  doubled,  several  of  the  species  described  liy 
European  writers  still  remain  unknown  except  through  the  original 
diagnoses,  which  are  with  one  or  two  exceptions,  not  only  verv 
meagre  but  unaccompanied  by  figures.  Having  been  unsuccessful 
in  obtaining  by  correspondence  further  information  concerning  these 
doubtful  forms,  I  am  unable  to  add  anything  to  the  scanty  informa- 
tion already  available  concerning  them. 

I  wish  to  acknowledge  my  indebtedness  especially  to  Professor 
Thaxter,  for  material  from  various  localities,  and  for  advice  and 
assistance  in  the  preparation  of  this  paper.  His  collection  of 
Acrasieae  from  New  Haven  and  from  Florida  has  been  given  me 
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The  organisms  which  form  the  subject  of  the  present  paper  were 
first  brought  to  the  attention  of  the  writer  while  studying  in  the 
cryptogamio  laboratory  of  Harvard  University  during  the  winter  of 
1896-'97.  At  the  suggestion  of  Professor  Thaxter  an  attempt  was 
made  to  examine  in  some  detail  the  morphology  and  development 
of  the  members  of  the  group  as  well  as  to  revise  it  from  a  system- 
atic standpoint.  With  this  end  in  view,  a  large  amount  of  material 
was  accumulated  from  various  sources,  which  forms  the  basis  of  the 
following  account. 

Although  the  time  at  the  writer's  disposal  has  for  the  past  five 
years  been  greatly  curtailed  by  other  duties  in  the  University,  the 
inevitable  delay  in'  completing  the  work  has  been  of  advantage  in 
that  it  has  enabled  him  to  keep  a  majority  of  the  forms  considered 
under  observation  during  this  period  and  thus  to  determine  the  con- 
stancy of  the  characters  which  distinguish  the  different  species. 
With  a  few  exceptions,  which  will  be  hereafter  noted,  the  material 
has  been  derived  from  laboratory  cultures  of  dung  and  other  sub- 
stances that  form  the  natural  substrata  on  which  the  Acrasieae 
develop,  and  the  different  forms  thus  obtained  have  been  cultivated 
in  a  pure  condition,  in  gross,  on  the  natural  substratum  previously 
sterilized,  as  well  as  in  nutrient  agar  tubes  and  hanging  drop  cul- 
tures. Although  the  number  of  representatives  previously  recorded 
has  thus  been  nearly  doubled,  several  of  the  species  described  by 
European  writers  still  remain  unknown  except  through  the  original 
diagnoses,  which  are  with  one  or  two  exceptions,  not  only  very 
meagre  but  unaccompanied  by  figures.  Having  been  unsuccessful 
in  obtaining  by  correspondence  further  information  concerning  these 
doubtful  forms,  I  am  unable  to  add  anything  to  the  scanty  informa- 
tion already  available  concerning  them. 

I  wish  to  acknowledge  my  indebtedness  especially  to  Professor 
Thaxter,  for  material  from  various  localities,  and  for  advice  and 
assistance  in  the  preparation  of  this  paper.  His  collection  of 
Acrasieae  from  New  Haven  and  from  Florida  has  been  given  me 
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for  study,  besides  several  forms  which  have  appeared  in  laboratory 
cultures  in  Cambridge.  To  Professor  Farlow,  also,  I  am  under  great 
obligations,  and  to  Miss  Josephine  Clark  of  the  Library  of  the 
Department  of  Agriculture,  I  am  indebted  for  the  Russian  publica- 
tion of  Cienkowsky  on  Guttulina. 


Introduction. 

The  Acrasieae  comprise  a  small  group  of  organisms,  which  hare 
been  associated  by  van  Tieghem  and  de  Bary  with  the  Myxorayce- 
tes.  Although  these  two  orders  present  but  slight  resemblances  in 
their  fructifying  conditions,  they  agree  in  the  possession  of  an 
amoeboid  state  and  also  in  the  foi*mation  of  naked  protoplasmic 
masses  during  certain  periods  of  their  life  history.  Zopf  in  recent 
years  (*92)  associated  also  the  Labyrinthuleae  with  the  two  above 
mentioned  orders,  since  he  thought  that  in  their  formation  of  the 
so  called  "  net-plasmodium,"  they  presented  a  vegetative  condition 
which  might  be  regarded  as  intermediate  between  the  aggregation- 
or  pseudo-plasmodium  of  the  Acrasieae  and  the  true  plasmodium  of 
the  Myxomycetes.  A  brief  summary  of  the  salient  characters  of 
these  three  groups  will  serve  to  recall  the  main  features  of  their 
developmental  history. 

The  spores  of  the  Myxomycetes,  on  germinating,  produce  swarm 
cells  which  swim  about  in  the  water  with  a  peculiar  dancing  motion, 
each  bearing  at  its  forward  end  a  flagellum  by  which  it  is  propelled. 
After  swarming  thus  for  some  time,  the  flagellum  is  retracted  and 
the  cells  assume  a  myxamoeba  condition,  during  which  they  crawl 
about  by  means  of  amoeboid  movements.  During  either  of  these 
stages,  slow  drying  or  similar  unfavorable  conditions  may  induce 
the  temporary  encystment  of  the  individuals,  which  thus  form 
isolated  "  microcysts,"  and  which  may  be  revived  into  the  active 
state  on  the  addition  of  water.  Following  the  normal  development, 
however,  the  amoeboid  individuals,  after  greatly  multiplying  by 
successive  division,  ultimately  become  aggregated  and  coalesce  to 
form  a  mass  of  naked  protoplasm.  This  vegetative  mass,  called  the 
Plasmodium,  may  likewise  become  multiplied  by  fragmentation  as 
well  as  through  the  formation,  under  certain  adverse  conditions,  of 
"  sclerotia,"  compacted  masses  of  small  cysts,  each  capable  of  renew- 
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ing  its  activity  under  favorable  conditions  by  the  formation  of  a 
small  Plasmodium. 

After  a  more  or  less  definite  period,  during  which  the  plasmodium 
vegetates  as  a  unit  and  increases  greatly  in  size,  it  ceases  to 
appropriate  further  nourishment,  begins  to  reject  such  foreign 
material  as  it  may  contain,  and  becomes  more  or  less  heaped  up,  or 
^'  aggregated."  This  aggregation  marks  the  beginning  of  the  fructi- 
fying period  which  ends  with  the  formation  of  highly  differentiated 
sporangia  or  sporophores,  having  various  habit,  and  bearing  well 
defined  spores,  each  provided  with  one  or  more  walls  which  are,  in 
some  cases  at  least,  composed  of  cellulose. 

The  life  history  of  the  Myxomycetes  is  thus  clearly  separable  into 
two  main  periods  —  one  of  vegetation  and  one  of  fructification  —  in 
each  of  which  two  secondary  periods  may  be  distinguished.  In  the 
first  instance,  a  period  of  active  existence  and  of  multiplication  in 
the  swarm  cell  and  in  the  single  amoeboid  condition,  is  followed  by 
a  state  in  which  the  coalescence  of  individual  amoebae  and  small 
Plasmodia  combines  wHh  continued  active  growth  and  nuclear  divi- 
sion to  increase  enormously  the  number  of  potential  individuals  of 
the  vegetative  mass.  In  the  second  instance,  the  completion  of  the 
vegetative  period  is  followed  by  one  of  aggregation  which  is  a  prepa- 
ration for  the  final  condition  of  fructification. 

In  the  order  Labyrinthuleae,  are  grouped  a  small  number  of  para- 
sitic and  saprophytic  organisms,  embracing  but  five  species  in  two 
genera,  which  are  included  by  some  writers  among  the  Protozoa. 
In  their  developmental  history,  encysted  cells  in  some  cases,  or  spores 
in  others,  on  reassuming  the  vegetative  state,  give  rise  to  from  one 
to  four  spindle  shaped  cells,  each  of  which  possesses  in  its  active 
condition  two  radiating  tufts  of  pseudopodia,  borne  at  nearly 
opposite  poles.  These  cells  may  remain  separate,  each  retaining 
complete  individuality,  or,  as  more  often  happens,  as  they  lie  adja- 
cent, their  pseudopodia  may  adhere  to  or  anastomose  with  those  of 
other  cells,  thus  forming  by  partial  fusion  or  by  contact  the  peculiar 
type  of  association  which  Zopf  has  designated  as  a  "  net-plasmodium." 
During  this  vegetative  condition,  the  fusiform  individuals,  each 
showing  a  limited  degree  of  contractility,  appear  to  glide  along  the 
filamentous  pseudopodia  or  fibrous  framework  thus  produced,  being 
evidently  thus  directed  and  limited  in  their  wandering.  During  the 
active  state,  the  individuals  increase  in  size  by  the  absorption  of 
nourishment  and  reproduce  by  division. 
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The  wandering  cells  finally  collect  into  sessile  or  stalked  masses, 
or  sori,  afid  pass  into  an  encysted  state  in  which  the  masses  are 
either  naked  aggregations  or  else  are  enclosed  in  a  secreted  mucous 
substance.  After  resting  thus  for  some  time,  favorable  conditions 
will  again  induce  the  rejuvenation  of  the  cysts  and  the  resumption 
of  the  vegetative  stage. 

The  Labyrinthuleae  are  thus  distinguished  from  the  M3rxoiiiycetes 
by  the  fact  that  the  period  of  vegetation  presents  but  a  single 
phase  which  is  comparable  in  a  way  to  the  plasmodial  condition  of 
the  more  highly  differentiated  group,  for  the  reason  that  the  vegeta- 
tive mass  results  from  the  contact  or  partial  fusion  of  many  individ- 
uals, each  of  which  retains  complete  or  only  partial  individuality.  It 
is  further  apparent  that  the  periods  of  fructification  in  the  two 
groups  are  also  comparable,  although  the  somewhat  indefinite  aggre- 
gation through  a  general  contraction  or  heaping  up  of  the  vegetative 
mass  and  the  subsequent  encystment  in  sessile  or  stalked  masses  of 
the  one,  are  sufficiently  far  removed  from  the  well  defined  phenom- 
ena presented  by  the  other. 

The  third  order  to  be  considered,  the  Acrasieae,  is  represented 
by  a  small  group  of  saprophytic  organisms  comprising  seven  genera 
and  twenty  species.  Their  spores  or  pseudospores,  when  they  ger- 
minate, send  forth  myxamoebae  which  always  remain  in  the  amoe- ' 
bold  state  and  which  at  no  stage  assume  the  peculiar  flagellate  or 
zoospore  condition  which  characterizes  the  swarm  cells  of  the  Myxo- 
mycetes.  The  vegetative  myxamoebae  thus  produced,  absorb  nutri- 
ment and  become  greatly  increased  in  numbers  by  successive  division. 

After  a  period  of  vegetation  as  separate  and  independent  individ- 
uals, the  amoeboid  cells  pass  into  a  fructifying  or  resting  condition. 
Through  some  contagious  impulse,  numerous  myxamoebae  move 
toward  central  points  and  become  collected  into  definite  colonies,  or 
" pseudoplasraodia,"  sometimes  called  "aggregation  plasmodia." 
The  heaped  up  cells  forming  these  colonies  do  not  fuse,  nor  do  they 
undergo  any  nuclear  changes,  but  each  member  retains  its  individ- 
uality throughout  further  development,  and  becomes  a  spore  or 
pseudospore,  or  else  is  used  in  the  formation  of  a  stalk  which  may 
eventually  raise  the  sorus  above  the  substratum.  The  resultant 
fructifications  present  many  variations  both  in  complexity  and  in 
general  appearance.  In  the  simpler  species,  the  sessile  or  stalked 
sori  recall  to  a  certain  extent  the  corresponding  conditions  which 
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occur  in  Labyrinthola  and  Diplophrys  among  the  Labyrinthuleae, 
while  in  the  higher,  stalked  forms,  there  is  a  comparatively  high 
degree  of  differentiation  among  the  individuals. 

The  characters  of  the  Acrasieae,  while  they  present  certain  resem- 
blances to  those  of  the  two  preceding  groups,  are  thus  sufficient  to 
distinguish  them  very  clearly.  Their  vegetative  period  includes 
neither  the  swarm  cell  nor  the  plasmodium  condition  of  the  Myxo- 
mycetes,  and  no  phenomenon  which  might  be  compared  to  the  vege- 
tative net-plasmodium  of  the  Labyrinthuleae,  occurs  in  their  develop- 
mental history.  On  the  other  hand,  the  aggregations  in  the 
Acrasieae  commonly  called  pseudoplasmodia,  which  precede  fructi- 
fication, are,  at  least  in  the  higher  members  of  the  group,  far  more 
clearly  defined  than  the  corresponding  phenomena  in  the  other 
orders ;  while  the  various  degrees  of  complication  presented  by  the 
final  fructifications  combine  certain  meagre  resemblances  to  tlie  rest- 
ing stages  of  both  the  Labyrinthuleae  and  the  Myxomycetes  with 
other  peculiarities  found  in  neither  of  them. 

It  should  be  noted  that  in  the  preceding  summary,  the  term 
pseudospore  is  used  in  conformity  with  the  suggestion  made  in  a 
previous  paper  (:  01),  since  a  comparison  of  the  resting  individuals 
which  occur  in  the  so  called  fructifications  has  shown  that  the  term 
spore  cannot  properly  be  applied  to  them  in  all  cases.  In  the  cop- 
rophilous  genera  Sappinia,  Guttulinopsis,  and  Diplophrys,  the  indi- 
viduals, even  in  mature  fructifications,  are  merely  shghtly  contracted 
and  encysted,  secreting  no  definite  wall.  On  the  renewal  of  a  state 
of  activity,  such  resting  individuals,  therefore,  gradually  assume  the 
form  of  the  vegetative  cell  without  casting  off  a  spore  wall  of  any 
kind.  In  order  to  distinguish  these  bodies  as  well  from  true  spores 
which  replace  them  in  a  majority  of  the  genera,  as  from  the  transi- 
tory resting  conditions  of  isolated  vegetating  myxamoebae  which 
were  first  called  "  microcysts  "  by  Cienkowsky,  the  term  pseudospore 
is  here  employed. 

It  will  be  noted,  moreover,  that  in  characterizing  the  Acrasieae, 
emphasis  is  laid  on  the  fact,  usually  overlooked  in  accounts  of  these 
organisms,  that  the  vegetative  stage  ends  before  the  pseudoplasmo- 
dium  condition  begins.  The  pseudoplasmodium,  therefore,  is  a 
phenomenon  connected  not  with  vegetation  but  with  fructification, 
and  is  by  no  means  homologous  with  the  plasmodium  of  true  Myxo- 
mycetes, nor  is  it  comparable  in  the  least  to  the  vegetative  net-plas- 
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modium  of  the  Labyrinthuleae.  Althoagh  the  term  ps^adoplasmo- 
dium  may  thus  tend  to  be  misleading,  since  it  may  be  regarded  as 
implying  a  body  physiologically  as  well  as  morphologically  compar- 
able to  the  Plasmodium,  it  is  nevertheless  retained  for  want  of  a 
better  term. 

Finally,  I  have  followed  Zopf  in  characterizing  as  a  ^'  ne^plasmo- 
diam  "  the  peculiar  form  of  association  occurring  in  the  Labyrinthu- 
leae, although  in  Diplophrys  stercorea,  the  only  member  of  the 
family  with  which  I  am  familiar,  the  individuals  may  not  necessarily 
become  joined  with  other  individuals  through  the  contact  of  their 
pseudopodia,  but  may  in  some  cases  remain  isolated  and  distinct. 

As  mentioned  later  in  this  paper,  moreover,  the  spindle  shaped 
individuals  of  the  Labyrinthuleae,  in  my  opinion,  do  not  present 
close  resemblances  to  the  amoeboid  individuals  of  the  Acrasieae, 
either  in  their  structure  or  in  their  peculiar  mode  of  locomotion. 
While  it  is  true  that  their  mode  of  development  is  similar  in  certain 
respects,  the  structural  resemblance  between  the  two  groups  is  con 
fined  to  the  superficial  similarity  of  their  fructifications  and  is  proba- 
bly not  sufiicient  to  warrant  placing  the  Labyrinthuleae  between  the 
Acrasieae  and  the  Myxomycetes. 


Historical  Summary. 

Our  knowledge  of  the  Acrasieae  is  due  mainly  to  the  discoveries 
of  Brefeld,  Cienkowsky,  and  van  Tieghem.  Few  observers  seem 
to  have  met  with  these  organisms,  hence  the  list  of  publications 
relating  to  the  group  is  a  short  one.  The  earliest  published  obser- 
vation of  any  of  the  Acrasieae,  so  far  as  I  am  aware,  is  that  of 
Coemans  in  1863.  Without  doubt  the  form  which  he  figures  and 
describes  as  a  pycnidial  condition  of  Rhizopus  was  one  of  the  com- 
moner species  of  Dictyostelium.  Two  other  writers,  Sorokin  and 
Oudemans,  misled  by  superficial  resemblances,  have  made  the  mis- 
take of  placing  Dictyostelium  among  the  Hyphomycetes. 

Brefeld  (*69)  was  the  first  to  interpret  aright  the  true  nature  of 
one  of  these  peculiar  organisms ;  he  misconstrued  at  first,  however, 
certain  details  of  the  life  history  of  his  Dictyostelium,  in  regarding 
the  piled  up  colony  of  myxamoebae  as  a  fused  mass,  which  he 
described  as  forming  a  plasmodium.     Rostafinski  ('75),  therefore,  in 
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his  classic  monograph,  admitted  Dictyostelium  into  the  group  of 
Mycetozoa,  and  it  was  not  until  1880  that  van  Tieghem  discovered 
the  fact  that  the  so  called  plasmodium  of  this  organism  was  readily 
separable  into  its  constituent  individuals  when  placed  in  a  drop  of 
water. 

Cienkowsky  in  1873  described  as  Gutttdina  roaea^  a  form  found 
in  Poland  on  decaying  wood,  which,  in  his  opinion,  was  evidently 
similar  in  some  respects  to  Dictyostelium  of  Brefeld.  The  paper 
concerning  this  new  organbm  was  read  before  the  society  of 
Russian  naturalists  at  Kazan  in  1873  and  was  unfortunately  printed 
only  in  abstract  in  the  report  of  that  meeting.  The  review  in  Just's 
Jahresbericht  by  Batalin  ('73) ,  to  which  all  later  writers  on  this  group 
have  evidently  referred,  is  an  accurate  translation  of  this  original 
meagre  description,  with  the  exception  of  one  minor  omission. 

Several  species  of  Guttulina  and  of  Dictyostelium  were  next 
described  by  van  Tieghem  in  1880  ;  he  also  gave  the  name  Acrasis 
to  a  new  organism  which  he  had  found  on  decomposing  beer  yeast. 
In  this  same  paper  van  Tieghem  proposed  for  the  group  of  organ- 
isms characterized  by  the  possession  of  myxamoebae  and  aggregation 
Plasmodia,  the  term  Acrasieae ;  and  removing  Dictyostelium  from 
the  Myxomycetes,  in  which  Brefeld  had  placed  it,  he  grouped  it  with 
Acrasis  and  Guttulina.  De  Bary  (^87)  accepted  this  name  and 
characterization  and  incorporated  the  Acrasieae  as  a  coordinate  order 
with  the  Myxomycetes  in  the  group  of  the  Mycetozoa. 

Van  Tieghem  later  ('84)  discovered  on  decaying  beans  another 
peculiar  and  complicated  form,  which  he  called  Coenonia.  Unfor^ 
tunately,  we  can  obtain  only  an  inadequate  conception  of  the  appear- 
ance of  this  remarkable  organism,  since  no  figures  accompany  any 
of  van  Tieghem's  descriptions  of  the  Acrasieae. 

About  this  same  time,  Fayod  ('83)  studied  a  form  to  which  de 
Bary  had  called  his  attention,  and  described  it  as  Guttulina  protea, 
Zopf  ('85)  later  changed  this  name  to  Copromyxa  protea  for  the 
reason  that  it  seemed  to  differ  from  Guttulina  in  the  fact  that  the 
masses  of  spores  in  Fayod's  species  were  not  stalked,  whereas  in 
Chtttulina  rosea^  according  to  Cienkowsky 's  description,  there  is  a 
differentiation  into  head  and  foot  portions.  In  the  same  paper, 
Zopf  further  suggested  the  name  Sorophoreae  as  a  convenient  term 
to  apply  to  this  group  of  organisms,  thus  disregarding  van  Tieghem's 
earlier  term  Acrasieae.     In  a  still  later  classification  ('92),  however, 
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he  proposes  to  include  the  Acrasieae  and  the  Labyrintholeae  as 
coordinate  orders  under  the  name  Sorophoreae. 

Brefeld  ('84)  was  the  next  to  discover  another  new  form,  which 
was  evidently  closely  allied  to  Dictyostelium,  and  to  which  he  gave 
the  name  Polysphondylium,  and  in  this  paper  he  described  in  great 
detail  the  developmental  history  of  both  related  organisms. 

An  amoeboid  form,  Sappinia,  which  is  evidently  similar  to  certain 
stalked  amoebae  mentioned  by  Cienkowsky  in  his  paper  on  Chittu- 
Una  roaea^  has  been  recently  described  by  Dangeard  ('96)  and  is 
included  by  him  in  the  Acrasieae.  In  view,  however,  of  the  fact 
that  the  amoebae  become  encysted  singly,  and  that,  as  will  be  noted 
hereafter,  their  aggregation  when  it  occurs  is  probably  accidental, 
they  should  perhaps  be  excluded  from  the  present  group,  or  are  at 
least  only  to  be  admitted  as  doubtful  members  of  it,  although  they 
may  serve  to  suggest  its  possible  beginnings. 

Finally,  the  writer,  in  a  preliminary  enumeration  of  the  Soro- 
phoreae (:01),  has  followed  Zopf  in  associating  the  Acrasieae  and 
the  Labyrinthuleae,  and  in  that  article  has  described  several  new 
species  of  the  Acrasieae. 

In  the  following  account  of  the  Acrasieae,  the  development  of  the 
organisms  composing  the  group  has  first  been  traced  in  some  detail 
through  both  the  vegetative  and  the  fructifying  stages;  this  is  fol- 
lowed by  the  systematic  arrangement  of  the  species.  Four  genera 
only  have  been  studied  by  the  writer,  namely,  Sappinia,  Guttulin- 
opsis,  Dictyostelium,  and  Polysphondylium,  while  the  original 
descriptions  of  the  other  three  genera  have  been  depended  upon  to 
supply  data  in  the  following  comparative  account 


The  Vegetative  Stage. 

The  life  cycle  of  the  Acrasieae  is  clearly  separable  into  two  well 
marked  periods, —  one  of  vegetation  and  one  of  fructification ;  the 
fructifying  period  may  be  still  further  divided  into  two  secondary 
periods  —  a  preliminary  stage  of  colony  formation,  and  another 
which  embraces  the  formation  and  maturation  of  the  resting  bodies. 
During  the  vegetative  stage,  the  myxamoebae  live  as  separate  and 
independent  individuals,  while   during  the  subsequent  fructifying 
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condition,  they  become  heaped  together  into  colonies,  thus  forming 
characteristic  aggregations  to  which  the  name  ''  pseudoplasmodium" 
has  been  applied. 

The  period  of  vegetation  includes  that  stage  of  the  developmental 
history  during  which  the  myxamoebae  absorb  nutriment,  increase  in 
size,  and  become  greatly  multiplied  by  successive  division.  The 
morphology  and  the  development  of  the  individuals  during  this  con- 
dition have  been  studied  in  special  detail  in  Dictyostelium  and  in 
Polysphondylium,  which  possess  features  in  their  vegetative  condi- 
tions that  appear  to  be  identical.  To  Brefeld  in  particular,  is  due 
the  credit  for  our  present  knowledge  of  the  details  of  the  structure 
and  development  of  these  two  members  of  the  group,  as  van  Tieghem 
and  others  confined  their  studies  rather  to  superficial  characters. 
I  have  supplemented  Brefeld's  observations  with  othei-s  dealing 
principally  with  the  minute  structure  of  the  myxamoebae  and  have 
been  able  also  to  correct  certain  conclusions  held  by  several  investi- 
gators who  have  studied  the  group. 

I  have  given  special  attention  also  to  the  vegetative  individuals  of 
Dictyostelium  and  Polysphondylium,  and  have  tried  to  follow  out 
and  explain  the  nuclear  changes  which  have  been  observed  through- 
out the  life  history  of  the  organisms ;  the  whole  matter,  however, 
remains  as  yet  in  doubt.  The  living  organisms  have  been  studied 
throughout  the  entire  cycle  of  development  in  hanging  drop  cultures, 
and  these  observations  have  been  supplemented  by  studies  of  individ- 
uals killed  and  stained  at  every  stage  of  development. 

Nutrient  media  of  various  kinds,  among  which  a  weak  horse  dung 
decoction  and  a  peptone  culture  medium  were  found  to  be  the  most 
satisfactory,  were  added  to  1.5%  to  2.5%  of  agar,  then  filtered  and 
sterilized.  Of  the  various  cells  employed  for  drop  cultures,  one 
which  furnished  perhaps  the  most  favorable  conditions  for  prolonged 
study  consisted  of  a  small,  shallow  stender  dish  of  one  inch  or  more 
in  diameter,  containing  a  small  amount  of  water  and  covered  with 
a  thin  cover  glass,  cemented  to  the  rim.  Sufficient  light  for  the 
examination  of  the  myxamoebae  with  high  powers  was  obtained  by 
concentrating,  by  means  of  a  bull's-eye  lens,  the  rays  from  a  Wels- 
bach  gas  lamp  upon  the  miiTor  of  the  microscope.  In  this  way  only 
could  enough  light  be  obtained  during  the  employment  of  immer- 
sion lenses  and  oculars  giving  magnifications  of  2,000  and  more 
diameters,  which  was  necessary  to  secure  any  appreciable  differenti- 
ation of  the  cytoplasmic  contents. 
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For  the  most  part,  fumes  from  osmic  acid  solution  placed  in  the 
bottom  of  a  culture  cell,  sometimes  followed  for  a  few  minutes  by 
Flemming*8  weaker  solution  placed  directly  on  the  object,  were  used 
as  killing  reagents ;  acetic  methyl  green  also  proved  useful  as  a  kill- 
ing and  staining  agent.  The  mucus  which  causes  the  myzamoeba 
to  adhere  to  the  substratum  usually  serves  to  fix  the  individual,  when 
extended,  firmly  to  the  agar  or  cover  glass  surface;  but  when 
rounded  as  while  undergoing  the  division  subsequently  described  as 
resembling  indirect  division,  the  bodies  are  readily  washed  away 
and  lost.  Consequently,  such  reagents  as  Flemming's  triple  stain, 
or  other  stains  by  which  the  achromatic  portion  of  the  nucleus  might 
be  differentiated,  could  rarely  be  used  with  much  success.  Tempo- 
rary stains  and  mounts,  therefoi*e,  were  for  the  most  part  utilized  in 
studying  the  internal  structures  of  the  developing  myxamoebae. 

In  following  out  the  nuclear  phenomena  of  these  organisms,  two 
types  of  nuclear  and  cell  division  seemed  to  be  distinguishable,  one 
of  which  occurs  shortly  after  germination,  while  the  second  occurs 
during  the  subsequent  active  vegetative  condition.  The  first,  or 
primary  division,  as  I  have  called  it,  which,  so  far  as  I  have  observed, 
takes  place  very  slowly  and  mostly  at  night,  is  preceded  by  certain 
prolonged  internal  changes  that  closely  resemble  indirect  division, 
while  the  secondary  division  invariably  occupies  but  a  few  minutes 
and  the  nuclear  phenomena  rather  resemble  direct  division.  Fur- 
thermore, while  the  secondary  division  is  the  one  usually  observed 
and  may  evidently  be  repeated  a  number  of  times  for  the  same 
individual,  I  have  been  unable  to  decide  definitely  whether  the 
first  division,  which  has  only  been  observed  inmiediately  after  ger- 
mination, is  a  necessary  phenomenon  in  the  life  history  of  the  indi- 
vidual, or  whether  it  is  only  an  occasional  phenomenon. 

For  purposes  of  comparison,  I  have  examined  the  resting  nuclei 
in  the  Myxomycetes  in  some  detail  throughout  the  vegetative  stage, 
both  in  the  isolated  individuals  and  in  plasmodia,  and  have  failed 
to  find  any  close  resemblance  to  the  corresponding  conditions  in  the 
Acrasieae.  Although  extremely  small,  the  nuclei,  in  their  structure 
as  well  as  in  their  indirect  division,  appear  to  correspond,  in  essential 
features  with  the  complicated  conditions  observed  in  higher  organ- 
isms. Lister  ('93)  also  asserts  that  the  nuclei  of  the  vegetative 
conditions  of  the  Myxomycetes  are  of  the  usual  type  and  that  they 
undergo  karyokinetic  division,  preceding  the  division  of  the  individ- 
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uals.  Strasburger  ('84),  Harper  (:00)  and  others  farther  find  that 
the  nuclei  and  naclear  division  in  the  fructifications  of  the  same 
group  are  of  the  ordinary  type. 

The  nuclear  phenomena  in  the  related  Amoebae  are  so  various 
and  the  conditions  are  so  little  k^own,  that  it  is  difiicult  to  compare 
these  organisms  structurally  with  the  myxamoebae  of  the  Acrasieae. 
For  example,  Amoeba  protea  has  but  one  nucleus,  while  Amoeba 
binudeata  possesses  two.  The  details  of  nuclear  structure  and  divi- 
sion have  been  recently  described  by  Dangeard  (:00)  and  Schaudinn 
('95),  and  the  latter  is  of  the  opinion  that  in  certain  species,  at  any 
rate,  the  chromatin  is  in  the  form  of  minute  granules  which  are 
arranged  about  the  periphery  of  the  nucleus  while  the  central  portion 
is  occupied  by  an  "intra-nuclear  division  center."  So  far  as  I  have 
been  able  to  discover,  the  nuclear  conditions  present  in  the  myx- 
amoebae of  the  Acrasieae  do  not  closely  resemble  either  those  seen 
in  the  Amoebae  or  those  present  in  the  amoeboid  condition  of  the 
Myxomyoetes. 

Primary  division  of  the  myxamoebae, —  The  first  type  of  division 
in  the  young  individuals,  which  may  for  convenience  be  assumed 
to  correspond  to  an  indirect  division  and  which  I  have  repeatedly 
observed,  was  apparently  not  distinguished  by  Brefeld,  who  was  of 
the  opinion  that  division  of  the  nucleus  probably  occurred  in  the 
short  time  during  which  the  myxamoebae  are  rounded,  preceding 
the  ordinary  vegetative  multiplication.  This  short  time  is  evidently 
inadequate  for  any  such  complicated  changes  as  those  which  usually 
accompany  karyokinetic  division,  while  the  phenomena  which  will 
now  be  described  occupy  a  number  of  hours. 

The  young  individuals,  having  made  their  exit  from  the  spore 
wall,  in  germination,  retain  for  a  long  time  the  oval  spore  shape, 
and  during  the  slow  swelling  which  occurs,  develop  one  or  more 
contractile  vacuoles.  Granules  then  appear  in  the  cytoplasm ;  some- 
times but  one  rounded  refractive  body  enclosed  in  a  small  vacuole, 
but  more  frequently  several  small  granules,  occurring  usually  near 
the  two  ends  (pi.  6,  fig.  49-54).  From  the  subsequent  behavior  of 
these  refractive  bodies,  I  have  been  inclined  to  regard  them  as  the 
chromatin  material  of  Xhe  cell.  They  become  more  and  more  con- 
spicuous and  finally  appear  to  be  arranged  along  an  irregular  thread 
which  suggests  a  spirem  (pi.  6,  figs.  55,  56).  The  granules  are  next 
aggregated  so  as  to  form  a  group  possibly  comparable  to  a  nuclear 
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plate  (pi.  6,  fig.  57)  although  I  have  Dot  as  yet  been  able  to  differ- 
entiate an  achromatic  spindle  associated  with  it;  following  this 
stage  there  occurs  a  division  and  subsequent  separation  of  the  rod 
shaped  bodies  which  may  be  provisionally  designated  as  chromo- 
somes. A  constriction  which  appears,  finally  divides  the  individual 
into  two  approximately  equal  parts,  each  part  retaining  usually  three 
or  four  of  the  chromosomes  (pi.  6,  fig.  58-60).  A  vacuole  surrounds 
these  chromatin  bodies  at  this  time,  so  that  in  the  rounded,  living 
individuals,  the  refractive  granules  may  be  readily  seen  with  highest 
powers,  floating  in  the  vacuolar  fluid  and  showing  Brownian  motion. 
Such  rounded,  quiescent  individuals  are  usually  especially  abundant 
in  the  early  morning  hours,  from  about  twelve  to  twenty-four  hours 
after  the  sowing  of  the  spores. 

As  sufficient  data  have  not  been  obtained  to  warrant  definite  con- 
clusions concerning  the  complete  changes,  the  details  of  the  anaphase 
can  only  be  conjectured.  The  occasional  occurrence  of  single,  elon- 
gated, twisted  or  U-shaped  rods,  leads  to  the  conclusion  that  the 
several  chromosomes  become  united  again  into  a  spirem  (pi.  6,  fig. 
60,  a) .  The  cytoplasm  then  probably  encroaches  on  the  nuclear 
vacuole  so  that  the  cavity  finally  disappears  entirely,  and,  during 
the  subsequent  active  amoeboid  condition,  the  one  or  more  chroma- 
tin bodies  either  become  scattered  and  dispersed  through  the  proto- 
plasm, or  remain  bound  together  (pi.  6,  ^g.  74-80). 

27ie  active  vegetating  myxamoebae, —  The  second  type  of  divi- 
sion mentioned  above  does  not  take  place  until  after  the  myxamoebae 
have  led  a  more  or  less  prolonged  active  vegetative  existence  as  inde- 
pendent individuals.  For  some  hours  following  germination  and  the 
structural  changes  just  described,  the  individuals  remain  quiescent, 
except  for  the  slow  movements  of  one  or  more  contractile  vacuoles. 
After  a  time,  however,  sluggish  amoeboid  movements  become  mani- 
fest, and  the  myxamoebae  gradually  assume  the  active  vegetative 
condition. 

When  actively  crawling  about,  the  myxamoebae  of  the  various 
members  of  the  Dictyoateliaceae^  frequently  throw  out  delicate, 
usually  pointed,  pseudopodia,  which  extend  sometimes  to  a  length 
almost  equalling  that  of  the  body  of  the  individual  (pL  6,  fig.  48). 
The  very  irregular  shapes  and  delicate  pseudopodia  possessed  by 
the  myxamoebae  of  this  higher  group  furnish  a  striking  contrast  to 
the  more  rounded  or  lobose  amoeboid  stages  of  the  simpler  species. 
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The  individaalg  of  Guttulina,  for  example,  have  normally  the  form 
of  an  Amoeba  Umax  (pi.  5,  fig.  85)  without  pseudopodia ;  Fayod 
asserts,  however,  that  those  of  OtUtulina  protea  throw  out  pseudo- 
podia under  certain  unfavorable  conditions,  such  as  oc^ur  when 
numerous  bacteria  are  present,  or  when  the  nourishment  is  concen- 
trated. The  myxamoebae  of  Sappinia  and  Gnttulinopsis,  on  the 
other  hand,  normally  possess  lobose  or  rounded  projections  (pi.  5, 
figs.  4,  6,  15, 17).  When  growing  Dictyostelium  on  hanging  drop 
cultures,  it  was  noticed  that  an  insnfiicient  amount  of  water  causea 
the  individuals  to  assume  also  an  abnormal  shape ;  they  become  nod- 
ulose and  the  protoplasm  appears  dense,  while  the  movement  under 
these  conditions  is  extremely  slow  (pi.  6,  figs.  63,  64) . 

With  the  one  exception  of  OuHidina  rosea,  in  which,  according 
to  Cienkowsky,  the  protoplasm  is  reddish,  no  distinct  color  can  be 
seen  in  the  cytoplasm  of  the  myxamoebae  of  any  of  the  species  in 
the  vegetative  stage.  Granules  of  varying  size  and  distinctness  may 
usually  be  observed  shifting  about  in  the  internal  streaming,  some  of 
which  are  probably  the  chromatic  bodies  of  the  nuclei,  while  others 
may  be  bodies  which  have  been  ingested  or  which  represent  certain 
products  of  metabolism.  As  Brefeld  asserts,  the  nuclei  in  the 
myxamoebae  seem  to  vary  in  distinctness  during  the  vegetative  con- 
dition ;  this  change  is  probably  due  to  the  varying  size  and  degree 
of  refractiveness  of  the  component  granules. 

The  secondary  dimsioyi  of  the  myxarnoebae, —  After  a  more  or 
less  prolonged  vegetative  existence  on  a  nutrient  substratum,  during 
which  the  myxamoebae  increase  in  size,  they  finally  divide,  becoming 
thus  rapidly  multiplied.  Just  how  many  times  division  of  a  single 
individual  and  of  its  derivatives  may  occur,  can  hardly  be  determined 
without  continuous  observation  through  several  days ;  the  number 
undoubtedly  varies,  however,  with  the  amount  of  available  moisture 
and  food.  In  preparing  for  division,  the  myxamoeba  becomes  more 
or  less  elongated,  the  contour  becomes  more  regular  through  the 
withdrawal  of  the  pseudopodia,  and  a  constriction  appears  which 
finally  divides  the  individual  into  two  more  or  less  equal  parts,  each 
part  receiving  one  or  more  of  the  deeply-staining  nuclear  bodies 
(pi.  5,  fig.  18;  pi.  6,  fig.  66-73).  The  whole  process  takes  place  in 
a  comparatively  short  time,  a  minute  or  even  less  usually  sufiScing 
for  its  completion.  Instances  may  sometimes  be  observed  in  which 
the  connecting  isthmus  between  the  two  halves  becomes  almost. 
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seyered,  when  for  some  unexplained  reason  the  two  portions  become 
again  united  into  one  mass. 

This  type  of  vegetative  division,  the  usual  one  observed,  unlike 
the  conditions  described  by  Lbter  in  the  myxamoebae  and  swarm 
cells  of  the  Myxomycetes,  is  not  accompanied  in  the  present  group, 
so  far  as  I  have  been  able  to  determine,  by  an  indirect  division  of 
the  nuclear  bodies.  Although  certain  of  the  figures  of  these  bodies 
may  resemble  somewhat  a  nuclear  spindle,  the  appearance  is  due 
rather  to  the  presence  of  several  granules  at  the  periphery  of  a 
single  vacuole.  The  granules,  moreover,  are  evidently  connected 
by  some  invisible  achromatic  substance,  since  they  move  together, 
always  maintaining  the  same  relative  position  during  the  internal 
protoplasmic  movements,  and  several  times  I  have  seen  instances 
which  led  me  to  believe  that  they  were  undergoing  fragmentation 
<pl.  6,  fig.  75). 

It  will  be  seen  by  a  comparison  with  the  figures  of  the  myxam- 
oebae of  Guttulinopsis  (pi.  5,  figs.  17,  18),  that  the  nuclear  condi- 
tions present  in  the  single  individuals  and  also  in  those  which  are 
undergoing  division,  appear  to  be  somewhat  similar  to  those 
described  above  for  Dictyostelium  and  Polysphondylium. 

It  is  thus  evident  that  the  cytological  aspects  of  the  subject  are 
left  in  great  uncertainty  as  well  on  account  of  the  minute  size  of 
the  organisms  and  apparently  primitive  nuclear  conditions  which 
they  present,  as  from  the  fact  that  their  character  and  mode  of  life 
render  a  satisfactory  application  of  modem  methods  of  technique 
a  matter  of  the  greatest  difiiculty.  It  may  be  mentioned,  however, 
that  on  the  zoological  side  at  least,  the  karyology  of  amoeboid 
organisms  seems  to  rest  on  equally  uncertain  foundations. 

Appropriation  of  food  by  myxamoebae, —  It  is  well  known  that 
the  true  Amoebae  ingest  certain  foreign  particles,  such  as  minute 
animals  or  plants,  and  that  these  are  enclosed  in  food  vacuoles, 
there  slowly  digested,  and  finally  assimilated.  Lister  ('90a,  '90b)  has 
observed  also  that  the  swarm  spores  of  Chondrioderma  and  of  other 
Myxomycetes  may  ingest  bacteria  and  various  other  solid  bodies 
and  appropriate  the  digested  portion.  The  same  observer  ('88)  as 
well  as  other  investigators  (Krukenberg,  '78;  Celakovsky,  '92; 
Miller,  '98)  have  further  studied  the  ingestion  of  solid  food  particles 
by  the  Plasmodium  of  various  Myxomycetes,  and  find  that,  occa- 
isionally,  ingested  substances  may  be  digested  and  assimilated.     De 
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Bary's  conclusion  is  jastifiabie,  however,  from  their  researches, 
that,  in  the  vegetative  stage  of  the  Myxomyoetes,  food  for  the 
most  part  is  appropriated  in  solution,  and  only  occasionally  are 
solid  bodies  utilized. 

In  the  case  of  the  Acrasieae,  the  investigators  who  have  studied 
these  organisms  have  come  to  various  conclusions  concerning  their 
method  of  taking  food.  Brefeld  in  his  earlier  paper  ('69),  says 
that  the  myxamoebae  of  Dictyostelium  are  able  to  take  solid  bodies 
into  their  interior,  but  he  was  unable  to  settle  the  question  as  to 
whether  the  ingested  particles  were  in  any  way  utilized.  Later 
('84),  he  asserts  that  solid  bodies  never  penetrate  into  the  interior 
of  the  myxamoebae  of  Polysphondylium  or  Dictyostelium,  and  that 
the  latter  grow  exclusively  through  the  absorption  of  dissolved 
nourishment.  On  the  other  hand,  van  Tieghem  ('80),  thought  that 
there  was  probably  a  digestion  of  the  bacteria  which  were  engulfed 
by  the  myxamoebae  of  Acrasis.  Fayod  ('83),  found  that  in  the 
amoeboid  condition  of  Outtvlina  protea,  carmine  particles,  bacteria, 
etc.,  were  ingested  and  assimilable  portions  retained,  while  the 
undigested  portion  was  thrown  out  at  the  posterior  end  of  the  myx- 
amoeba,  remaining  fastened  to  it  for  some  time. 

I  have  made  repeated  observations  on  the  vegetative  stages  of 
various  species  of  Acrasieae  in  order  to  disC/Over  the  source  of  their 
food,  and  have  found  that  pure  cultures  may  be  grown  to  maturity 
in  a  hanging  drop  of  nutrient  decoction  without  the  ingestion  of 
any  solid  particles.  It  is  true,  however,  that  such  cultures,  when 
absolutely  pure,  do  not  develop  luxuriantly,  for  the  fructifications 
are  fewer  in  number  and  smaller  than  usual.  Cultures  free  from 
bacteria,  furthermore,  are  exceedingly  difficult  to  obtain,  since 
individuals  or  spores  of  these  organisms  are  carried  up  by  the 
ascending  colony  of  myxamoebae,  and  a  careful  transfer  to  a  ster- 
ilized culture  medium  rarely  fails  to  show  within  a  short  time  the 
presence  of  various  species  of  bacteria.  If  a  complete  fructifica- 
tion of  Dictyostelium  or  of  Polysphondylium  is  transferred,  colonies 
of  bacteria  frequently  develop  at  points  along  the  stalk,  and  also 
among  the  spores  of  the  head,  thus  indicating  the  presence  of  these 
organisms  in  the  mucus  which  surrounds  the  stalk  as  well  as  in  that 
of  the  sorus. 

In  their  natural  saprophytic  environment,  the  myxamoebae  cer- 
tainly encounter  numberless  bacteria  during  their  wanderings.     In 
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endeavoring  to  determine  the  relationships  to  the  latter,   I   have 
introduced  various  species  of  bacteria  into  the  hanging  drop  culture 
and  have  noted  the  behavior  of  the  myxamoebae  towards  them. 
The  bacteria  are  often  caught  by  pseudopodia,  and  held  while  their 
free  ends  swing  back  and  forth ;  or,  one  end  of  the  rod  may  adhere 
for  a  time  to  the  mucus  or  ectoplasmic  film  of  the  myxamoeba  and 
then  again   become  free   (pi.  6,  fig.  87).      What  appeared  to  be 
ingestion  has,  however,  been  observed  in  comparatively  few  cases. 
In  a  few  instances,   where  the   conditions  for  observation  were 
especially  favorable,   the  rods  were   seen   to  be   engulfed  by  an 
infolding  of  the  hyaloplasraic   border.     I   have,  however,  several 
times  observed  vacuoles  in  which  one  or  more  undoubted  bacteria 
were  present,  and  in  others,  granular  substances  which  might  possi- 
bly be   regarded   as   bacteria  in   course   of  digestion   have   been 
repeatedly  observed.     But  I  have  never,  in  fact,  even  after  long 
observation,  seen  any  changes  whatever  in  ingested  particles,  and  I 
have  consequently  been  inclined  to  regard    the  minute  granular 
mateiial  enclosed  in  vacuoles,  not  as  ingested  bodies,   but  rather 
either  as  the  scattered  chromatin  or  as  waste  products  in  the  cell. 
As  the  difficulties  of  keeping  any  one  myxamoeba  under  observation 
for  several  hours  are  very  great,  the  changes  which  may  take  place 
in  a  certain  ingested  particle  have  never  been  traced  as  far  as  its 
assimilation  into  the  protoplasmic  substance,  if,  indeed,  such  changes 
occur  at  all.     Conclusive  evidence  that  certain  of  the  internal  gran- 
ules are  bacteria  is  furnished,  however,  by  staining  with  such  differ- 
entiating stains  as  Flemming's  triple  stain  or  acetic  gentian  violet. 
The  bacterium,  surrounded  by  a  clear  vacuole,  will  thus  be  clearly 
differentiated   from  the   other  included  granules,   which   it    may 
resemble  somewhat  in  shape  (pi.  6,  fig.  88).     Furthermore,  in  the 
living   myxamoebae,   rods   precisely  like   those   of  the   colony  of 
bacteria  which  may  be  near,  or  even  the  comparatively  large  spores 
of  Dictyostelium  or  other  species,  may  be  occasionally  observed, 
carried  about  in  the  protoplasm  of  the  crawling  organism  (pi.  6,  ^g, 
86) .     If  bacteria  are  sown  near  a  transfer  of  the  spores  of  any  of 
the  Acrasieae,  the  myxamoebae  which  have  just  become  active  after 
germination  soon  crawl  within  the  limits  of  the  developing  colony 
and  remain  for  some  time  almost  quiescent,  showing  more  sluggish 
movements,  while  they  assume  a  more   rounded   shape   than   the 
usual  irregular  one.     The  significant  fact  that  within  the  limits  of 
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every  available  colony  of  these  micro-organisms,  numerous  qui- 
escent myxamoebae  will  be  accumulated,  while  there  will  be  no 
other  myxamoebae  visible  within  a  considerable  radius,  leads  one 
to  believe  that  either  the  bacteria  themselves  or,  more  probably, 
the  dissolved  products  of  their  activity  are  utilized  (pi.  6,  fig.  85) . 
After  vegetating  thus  for  some  time,  the  individuals  either  crawl 
out  of  the  colony  of  bacteria  and  become  aggi-egated,  or  more  often, 
form  fructifications  within  the  limits  of  the  colony  itself.  When 
motile  bacteria  are  especially  abundant,  myxamoebae  are  occasion- 
ally loosened  from  their  hold  on  the  substratum  by  the  activity  of 
the  micro-organisms,  assume  a  rounded  form  and  become  seemingly 
dead.  In  other  instances,  the  protoplasm  of  the  myxamoebae 
seems  to  be  attacked  by  bacteria  and  destroyed ;  Dangeard  ('96) , 
for  example,  has  described  certain  endogenous  germs  which  attack 
the  amoebae  of  Sappinia,  and  I  have  myself  seen  appearances  in 
the  amoebae  of  this  form  which  resemble  conditions  similar  to  those 
which  he  figures,  although  I  have  never  seen  any  destructive  action 
take  place  in  the  organism. 

Even  though  these  phenomena  suggest  that  bacteria,  or  more 
probably,  the  products  of  bacterial  activity  are  utilized  as  food  by 
all  the  species  of  the  Acrasieae,  long  and  careful  study  leads  one  to 
the  same  conclusion  which  de  Bary  held  concerning  the  Myxo- 
mycetes,  namely,  that  during  the  vegetative  stage,  nourishment  is 
mainly  absorbed  in  liquid  form,  and  that  the  ingestion  and  digestion 
of  solid  food  particles  is  exceptional. 

Microcyat  formation, —  Unfavorable  conditions  may  cause  the 
myxamoeba  to  assume  a  transitory,  isolated,  encysted  state  in  which 
the  protoplasm  may  slowly  dry  up  and  form  a  more  or  less  evident 
ectoplasmic  membrane  about  itself.  To  such  a  temporary  resting 
body,  Cienkowsky  has  applied  the  term  microcyst.  Slow  di-jdng  of 
the  hanging  drop  culture  causes  the  individuals  to  form  such  rounded 
bodies  of  protoplasm,  which  may  be  induced  to  reassume  the  amoe- 
boid condition  by  the  addition  of  more  moisture.  Fayod  describes 
('83)  a  peculiar  method  of  microcyst  formation  in  OxUtulina  protea^ 
which  takes  place  in  a  concentrated  nutrient  liquid,  or  when  many 
bacteria  are  present  or  the  culture  is  otherwise  impure.  The  myx- 
amoeba becomes  rounded  and  shows  a  peripheral  vacuole,  which,  after 
one  or  two  hours,  becomes  elongated  and  continues  to  grow  around 
within  the  peripheral  protoplasmic  membrane  until  the  inner  mass  is 
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separated  from  the  outer  covering  by  the  vacuolar  fluid  (pL  5,  ^g, 
36-39).  A  second  inner  membrane  may  be  added  in  the  same  way. 
In  an  impure  decoction,  the  outer  wall  of  the  microcyst  becomes 
thickened  and  incrusted  with  foreign  particles,  while  in  one  that  is 
pure,  it  remains  unthickened  and  colorless. 

Van  Tieghem  has  further  observed  a  peculiar  method  of  encyst- 
ment  in  Acrasis  and  in  Dictyostelium,  in  which  the  myxamoeba 
pushes  out  a  sort  of  budding  process  which  forms  a  protective  mem- 
brane about  itself  and  finally  becomes  detached.  This  formation  of 
microcysts  by  budding  he  saw  taking  place  at  several  points  at  once, 
until  at  last  all  the  protoplasm  of  the  myxamoeba  was  converted 
into  encysted  buds.  In  Outtulinopsia  vulgaris  also,  I  have  seen 
a  curious  phenomenon,  possibly  comparable  to  the  encystment 
described  by  van  Tieghem,  in  which  a  number  of  small,  rounded 
pieces  were  successively  pinched  off  from  the  individual,  although  I 
cannot  state  with  certainty  that  the  detached  buds  were  resting 
microcysts. 


Aggregation  op  Mtxahoebae. 

It  is  only  after  a  more  or  less  prolonged  independent  existence  as 
vegetating  individuals,  the  time  being  dependent  to  some  extent  on 
the  amount  of  moisture  and  food  available,  that  the  myxamoebae 
tend  to  congregate  toward  certain  centers  and  form  aggregations 
for  the  purpose  of  fructification.  Although  this  period  of  colony 
formation  is  properly  connected  with  the  phenomena  of  fructification, 
as  distinguished  from  those  of  vegetation,  it  may  properly  be  con- 
sidered apart  from  either. 

This  remarkable  phenomenon  which  involves  the  aggregation  of 
great  numbers  of  individuals  to  form  the  so  called  pseudoplasmo- 
dium,  in  which,  though  closely  adherent,  the  myxamoebae  remain 
mechanically  separable  from  one  another,  is  a  distinctive  character- 
istic of  the  Acrasieae.  In  all  members  of  this  order  with  one  pos- 
sible exception,  certain  individuals,  at  this  period,  as  a  result  of  what 
may  be  assumed  to  be  the  secretion  of  some  definite  substance, 
become  centers  of  aggregation^  the  attractive  influence  of  which 
extends  to  a  considerable  distance.  Sappinia,  however,  appears  to  be 
exceptional  in  this  respect,  since  a  chemotactic  stimulus  which  could 
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indace  such  aggregation  is  evidently  lacking,  and  this  form  might, 
therefore,  be  properly  excluded  from  the  true  Acrasieae.  It  is  true, 
however,  that  aggregations  of  the  individuals  of  Sappinia  do  occur 
at  the  ends  of  straws  or  other  small  projections  above  the  surface  of 
the  moist  substratum ;  but  the  amoebae,  in  my  experience,  fail  to 
form  colonies  on  a  smooth  surface,  but  instead,  finally  become  en- 
cysted singly.  Nevertheless,  while  these  amoebae  do  not  form 
aggregations  either  on  nutrient  agar  tubes  or  on  van  Tieghem  cell 
cultures,  it  does  not  perhaps,  necessarily  follow  that  certain  individ- 
uals may  not  exert  a  chemotactic  influence  at  certain  periods,  since 
analogous  instances  have  been  recorded  among  the  Myxobacteriaceae, 
in  which  colonies  fail  to  form  on  agar  surfaces.  Sappinia,  at  any  rate, 
b  of  special  interest  in  that  it  might  be  regarded  as  a  transitional 
form,  in  which  the  phenomena  of  fructification  have  advanced  a 
step  beyond  those  of  the  true  Amoebae,  but  which  has  probably 
not  attained  to  the  differentiation  seen  in  the  lower  Acrasieae. 
The  force  which  causes  the  occasional  accidental  aggregations  in  the 
case  of  Sappinia  is,  in  all  probability,  simply  negative  hydrotaxis. 
The  same  force  is  evidently  operative  in  the  formation  of  the  iso- 
lated pedicelled  cysts  of  this  form,  in  which  a  single  amoeba  becomes 
erected  at  right  angles  to  the  substratum,  thus  producing  a 
rounded  or  pear  shaped  body  raised  on  a  more  or  less  slender  stalk 
(pi.  5,  fig.  2). 

In  order  to  discover  if  possible  the  cause  of  the  aggregation  in 
the  true  Acrasieae,  experiments  were  made  with  dilute  solutions  of 
some  organic  substances,  with  negative  results.  Pfeffer's  well 
known  methods  for  investigating  the  chemotactic  influences  direct- 
ing the  movements  of  spermatozoids  were  used  in  these  experiments. 
Capillary  tubes,  about  one  eighth  of  an  inch  long  and  sealed  at  one 
end,  were  partially  filled  by  means  of  an  air  pump  with  solutions  of 
sugar  and  malic  acid  of  various  strengths.  The  tubes  were  then 
rinsed  with  distilled  water  and  introduced  into  the  hanging  drop 
cultures  of  various  species  of  Dictyostelium  and  Polysphondylium. 
No  evidence  whatever  was  gained  as  to  any  directive  or  repellent 
influence  of  these  substances  on  the  myxamoebae.  At  any  rate, 
the  substance  which  causes  the  contagious  stimulus  and  exerts  an 
attracting  influence  on  the  myxamoebae  must  evidently  vary  in 
different  forms,  since  two  well  marked  species  of  Dictyostelium, 
one  for  example,  with  white  spores  and  another  with  dark,  sown  in 
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the  same  spot  of  a  nutrient  agar  tube,  will  result  in  fructifications 
showing  the  two  distinct  forms  growing  side  by  side  without  any 
trace  of  intermixture.  Myzamoebae  which  resemble  each  other 
exactly,  so  far  as  one  can  determine  with  high  powers,  are  clearly 
very  different  physiologically.  In  drop  cultures,  the  first  visible 
indication  of  a  center  of  aggregation  is  seen  when  a  few  myxamoe- 
bae  become  piled  up  beside  one  another.  Other  individuals  congre- 
gate toward  these  central  points  until  radiating  streams  are  formed, 
each  composed  of  masses  of  numberless  myxamoebae  and  directed 
toward  the  central  aggregation.  The  larger  streams,  which  may  be 
seen  even  with  the  naked  eye  on  the  agar  surface  of  a  culture  tube, 
send  oif  branches  whose  ramifications  soon  become  invisible  except 
when  highly  magnified  (pi.  7,  fig.  94) .  Sometimes  all  the  incoming 
colonies  approach  from  one  side,  and  occasionally,  before  reaching 
the  central  mass,  all  unite  into  a  single  stream  which  may  creep 
some  distance  along  the  surface  before  rising  to  form  a  fructification 
(pi.  6,  fig.  81-82).  Frequently,  colonies  are  formed  simultaneously 
side  by  side,  thus  resulting  in  a  number  of  gregarious  fructifications 
from  one  base ;  more  often,  however,  they  are  not  less  than  50/x 
apart 

The  myxamoebae,  when  crawling  toward  a  colony,  show  usually 
but  few  pseudopodia,  and  become  much  stretched  out  in  the  direction 
of  their  movement.  The  active  individuals  of  Polysphondylium  and 
Dictyosteliimi,  for  example,  are  especially  elongated  (pL  6,  fig.  84), 
while  those  of  Guttulinopsis  do  not  show  this  phenomenon  to  any 
striking  degree  (pi.  5,  fig,  19). 

When  a  number  of  myxamoebae  are  united  in  a  stream,  even 
though  the  lines  of  separation  between  the  members  of  the  aggrega- 
tion may  be  almost  or  even  wholly  invisible,  their  contractile  vacuoles 
remain  distinct  long  after  they  have  seemingly  become  fused  in  the 
mass  (pi.  6,  fig.  81-82).  At  any  stage  in  the  development  of  the 
pseudoplasmodium,  however,  the  colony  may  be  readily  separated 
into  its  component  cells  simply  by  crushing  it  in  a  drop  of  water. 

Van  Tieghem  ('80)  b  authority  for  the  interesting  statement  that 
a  young  mass  of  fructifying  myxamoebae  of  Dictyostelium,  when 
transferred  to  a  nutrient  surface,  will  separate  and  the  component 
individuals  again  pass  through  a  stage  of  vegetative  reproduction. 
So  far  as  I  can  gather  from  his  paper,  this  deduction  must  have  been 
based  on  the  fact  that  several  fructifications  may  be  produced  from 
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one  mass  of  individuals.  He  mentions,  for  example,  to  support  Ms 
conclusion,  one  instance  in  which  ten  fruit  bodies  resulted  from  the 
transfer  of  one  mass  to  the  nutrient  medium. 

During  a  careful  study  of  the  behavior  of  fructifying  colonies 
when  transferred  to  hanging  drop  cultures,  I  have  seen  also  that 
several  small  fructifications  may  undoubtedly  be  produced  from  one 
disintegrated  pseudoplasmodium ;  but  I  have  found  no  evidence 
whatever  of  the  resumption  of  a  vegetative  existence  or  of  an 
increase  in  the  number  of  individuals.  I  have  placed,  for  example, 
pseudoplasmodia  of  various  degrees  of  development  in  hanging  drops 
of  nutrient  decoction,  and  have  without  exception  observed  that  the 
colony  at  once  begins  to  form  a  stalk  carrying  the  developing  fructi- 
fications out  of  the  liquid.  In  one  instance,  a  single  pseudoplasmo- 
dium of  Dictyostelium  was  transferred  to  a  hanging  drop  of  distilled 
water,  and  after  a  few  hours,  four  fructifications  were  formed  from 
the  mass.  At  another  time,  a  young  colony  of  myxamoebae  in  a 
water  drop  was  broken  up  with  needles  into  several  small  aggrega- 
tions, each  of  which  resumed  at  once  its  course  of  development  and 
formed  an  independent  fructification. 

It  is  evident,  therefore,  that  the  production  of  several  fructificap 
tions  from  one  mass  does  not  necessarily  signify  an  increase  in  the 
number  of  individuals,  but  the  phenomenon  is  due  rather  to  the 
breaking  up  of  the  mass  into  several  fructifying  portions  in  conse- 
quence of  the  interruption  of  the  normal  development. 

Even  when  the  pseudoplasmodium  is  not  visibly  disturbed,  it 
occasionally  happens  that  the  usual  course  of  development  will  be 
interrupted.  For  example,  the  mass,  even  after  it  has  attained  a 
considerable  size,  may  separate  and  the  constituent  individuals  go  to 
augment  some  other  colony  near  by.  It  is  possible  that  in  such 
instances,  the  separation  of  the  pseudoplasmodium  may  have  been 
due  to  the  heating  effects  of  the  Welsbach  lamp  used  for  illumina- 
tion in  the  examination  of  drop  cultures.  At  another  time,  the 
writer  observed  in  a  culture  of  Guttulinopsis,  many  small  groups  of 
myxamoebae,  each  composed  of  a  dozen  or  more  individuals,  arranged 
at  varying  distances  about,  and  independent  of  a  large  central  sorus. 
During  the  night,  however,  instead  of  forming,  as  might  be  expected, 
isolated  groups  of  resting  bodies,  all  had  joined  the  central  mass  and 
formed  pseudospores. 

Pseudoplasmodia  in  various  stages  of  development  have  been  fixed 
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and  stained  with  various  reagents  but  no  nuclear  changes  have  been 
observed  in  the  individuals,  nor  have  any  indications  of  increase  in 
numbers  by  division  of  the  myxamoebae  been  seen,  from  the  first 
period  of  aggregation  up  to  the  maturation  of  the  fructification.  In 
this  respect,  the  pseudoplasmodium  is  totally  unlike  the  comparable 
"aggregated"  plaamodium  of  the  Myxomycetes,  in  which  nuclear 
division  precedes  the  formation  of  spores.  During  any  stage  of  its 
development,  the  pseudoplasmodium  may  be  satisfactorily  stained 
and  permanently  mounted  after  the  fixing  agent  has  sufficiently 
coagulated  the  mucus  which  encloses  the  individuals  and  causes  the 
mass  to  cohere,  so  that  division,  if  it  were  present,  could  be  very 
readily  demonstrated. 


The  Fructifying  Stage. 

As  has  been  stated  above,  the  ultimate  purpose  of  the  formation 
of  colonies  of  individuals  is  the  production  of  naked  masses  of  rest- 
ing bodies,  either  spores  or  pseudospores,  which  are  formed  in  fructi- 
fications having  varied  appearance  and  habit.  These  colonies,  or 
pseudoplasmodia,  develop  therefore  into  fructifications  which  show 
increasing  complexity  of  structure,  from  the  slightly  differentiated 
sessile  aggregations  of  the  simpler  species  of  the  GhiUulinaaeae  to 
the  complex  stalked  son  of  the  Dictyosteliaceae,  The  fructifications 
of  the  simpler  forms  are  in  fact  little  more  than  heaped  up  masses 
of  encysted  individuals,  while  those  of  the  higher  forms,  on  the  other 
hand,  possess  characters  which,  in  their  parenchyma-like  stalk  cells 
having  walls  of  cellulose,  present  a  degree  of  differentiation  even 
surpassing  in  some  respects  that  seen  in  the  fructifications  of  the 
alUed  Myxomycetes. 

In  all  the  members  of  the  group,  with  one  exception,  the  sorus  of 
resting  individuals,  which  is  borne  either  sessile  on  the  surface  of  the 
substratum  or  at  the  end  of  a  stalk  of  varying  length  and  structure, 
forms  a  globular  or  somewhat  irregular  mass.  In  the  single  genus 
Acrasis,  however,  the  conditions  are  exceptional,  in  that,  according 
to  van  Tieghem,  a  single  row  or  chain  of  spores  surmounts  a  slender 
supporting  filament  which  is  likewise  made  up  of  a  single  row  of 
superposed  cells  of  varying  number. 

It  is  convenient  in  the  following  account  of  the  fructifying  period 
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in  the  Acrasieae  to  discuss  first  the  conditions  existing  in  the  simpler 
forms  included  in  the  Sappmiaceae  and  Quttulinaceae ;  following 
which  is  a  comparative  account  of  the  details  of  the  development  of 
the  fructifications  in  the  more  highly  differentiated  members  of  the 
group  embraced  under  the  Dictyostdiaceae. 

Stalk  and  sorus  formation  in  the  simpler  forma. —  The  myx- 
amoebae  in  the  aggregations  evidently  seek  dner  places  in  which  to 
form  resting  bodies;  hence  the  pseudoplasmodia  tend  to  turn  away 
at  right  angles  from  the  moist  substratum.  The  simplest  example 
of  this  negatively  hydrotropic  tendency  is  shown  by  Sappinia,  in 
which,  normally,  isolated  individuals  may  form  simple  fructifications 
by  becoming  stretched  out  from  the  substratum  into  stalked  bodies 
which  consist  of  a  slender  basal  portion  bearing  an  ovate  or  pear 
shaped  cyst  (pi.  5,  fig.  2).  In  addition  to  the  normal,  isolated, 
encysted  individuals,  Sappinia  may  also  form,  when  growing  in  its 
natural  environment,  aggregations  of  more  or  less  rounded  cysts  at 
the  ends  of  small  projections  from  the  substratum.  Such  aggrega- 
tions resemble  closely  the  sori  of  the  more  simple  species  of  the 
Acrasieae ;  but  they  are  probably  formed  accidentally,  since,  as  was 
mentioned  above,  the  amoebae  fail,  in  my  experience,  to  form  colo- 
nies on  a  surface  free  from  projecting  particles.  It  is  probable  that 
the  individuals,  in  responding  to  the  negatively  hydrotropic  stimulus 
which  directs  their  movements  at  the  period  of  fructification,  simply 
move  out  and  away  from  the  moist  substratum  as  far  as  possible, 
and  may  thus  accidentally  form  a  naked  mass  at  the  end  of  a  pro- 
jecting piece  of  straw,  for  example. 

Somewhat  similar  to  these  masses  in  general  appearance,  are  the 
sessile  fructifications  of  certain  species  of  Guttulinopsis.  Such 
fructifications,  composed  in  this  instance  of  pseudospores,  form  in  a 
similar  fashion  at  the  ends  of  straws  or  other  particles  extending 
above  the  surface,  or  they  may  form  on  a  surface  free  from  projec- 
tions, as  for  instance  on  an  agar  culture  tube.  In  this  last  respect, 
Guttulinopsis  furnishes  an  important  point  of  difference  from  Sap- 
pinia, namely,  in  the  normal  formation,  by  the  concerted  aggregation 
of  many  myxamoebae,  of  colonies  of  fructifying  individuals  (pi.  5, 
fig.  9).  Guttxilina  protea^  according  to  Fayod,  forms  somewhat 
irregular  aggregations,  differing  from  those  of  Guttulinopsis  mainly 
in  the  fact  that  each  myxamoeba  becomes  a  definitely  walled  spore 
instead  of  a  pseudospore  (pi.  5,  fig,  27-28). 
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lu  those  fructifications  of  Guttulinopsis  and  Guttulina  in  which 
the  sori  are  borne  on  stalks,  certain  myxamoebae  usually  become 
more  or  less  differentiated  in  form  and  function,  so  that  slightly 
altered  individuals  become  stalk  cells  of  the  supporting  structure, 
while  others  form  a  spherical  sorus  of  spores  or  pseudospores  at  the 
summit.  In  the  fructiti cations  of  Outtulina  rosea,  and  of  some  of 
the  short  stalked  species  of  Guttulinopsis,  for  example,  the  cells  of 
the  head  become  in  the  first  instance  spherical  spores,  or  in  the  sec- 
ond, pseudospores,  while  those  of  the  stalk  or  foot  portion  in  both 
cases  retain  the  elongated  or  wedge  shaped  form  of  the  myxamoebae. 

In  that  form  of  the  Guttidinaceae  which  we  may  regard  as  having 
the  simplest  structure,  Guttulinopsis  vulgaris,  we  may  meet  with 
sessile  as  well  as  stalked  sori  in  the  same  culture ;  such  a  phenomenon 
evidently  detracts  much  from  the  value  of  the  stalk  as  a  specific 
character,  whereas  the  culmination  of  differentiation  in  this  group 
is  reached  in  the  long  stalked  Guttulinopsis  clavata,  in  which 
elongated  stalk  cells  are  firmly  cemented  together  by  an  abundant 
enclosing  mucus.  When  such  a  fructification  is  placed  in  water, 
the  base  remains  intact,  while  the  pseudospores  of  the  head  deli- 
quesce, so  that  where  the  top  of  the  stalk  is  broken  off,  the  adherent 
cells  projecting  from  the  apex  give  the  appearance  of  a  conical 
columella  (pi.  5,  fig.  21).  The  fructification  of  the  interesting  form, 
Guttulinopsis  stipitata,  although  it  may  have  even  a  longer  stalk 
than  thiat  of  Guttulinopsis  clavata,  sometimes  reaching  the  height 
of  more  than  a  millimeter,  furnishes  an  exception  in  that  it  shows 
no  differentiation  whatever  in  the  shape  of  the  stalk  and  head  cells, 
these  being  alike  irregularly  spherical  throughout  the  whole  fructifi- 
cation. 

As  stated  above,  the  individuals  of  the  sori  of  Guttulinopsis, 
during  the  period  of  rest,  lose  water  and  shrink  somewhat  as  the 
fructification  dries,  and  finally  become  encysted,  forming  without 
exception,  pseudospores  which  are  unprotected  by  a  cell  wall  of 
any  kind.  Guttulinopsis  is,  in  my  experience,  rarely  met  with  in 
the  winter  months,  while  representatives  of  the  spore-bearing  spe- 
cies may,  on  the  other  hand,  be  met  with  throughout  the  year.  It 
is  possible  that  the  absence  of  a  cell  wall  in  the  case  of  the  pseudo- 
spores of  Guttulinopsis  may  account  for  this  fact. 

Stalk  formation  i?i  the  Dictyosteliaceae, —  The  differentiation  in 
the  simpler  groups  of  Guttulinaceae  is  indeed  slight  when  compared 
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with  that  seen  in  the  Dlctt/osteliaceae.  In  the  latter  group,  luxu- 
riant growths  of  Diotyostelium  and  Polysphondyliura  may  result  in 
fructifications  a  centimeter  or  more  in  length ;  in  some  species,  on 
the  other  hand,  they  normally  attain  a  height  of  only  one  to  two 
millimeters.  The  simplest  type  of  fructification  in  this  higher  group 
is  evidently  that  of  Acrasis,  in  which  a  single  row  of  amoebae 
becomes  converted  into  a  stalk  terminated  by  a  single  chain  of  spores. 
The  fructifications  of  the  remaining  three  genera  of  the  group,  on 
the  other  hand,  furnish  examples  of  increasing  complexity  of  struc- 
ture ;  that  of  Diotyostelium,  for  example,  is  usually  simple  and  com- 
posed of  a  stalk  bearing  a  spherical  sorus  of  spores  at  the  summit, 
thus  resembling  fructifications  of  Mucor.  That  of  Polysphondylium 
is  normally  a  racemosely  branching  fructification  in  which  the 
branches,  as  well  as  the  main  axis,  are  each  terminated  by  a  spherical, 
naked  mass ;  while  the  greatest  degree  of  differentiation  is  presented 
by  Coenonia,  in  the  fructifications  of  which,  according  to  van 
Tieghem,  each  peripheral  cell  of  the  axis  bears  an  external  papilla  or 
tooth,  and  the  summit  of  the  stalk  is  expanded  into  a  cupule,  with  a 
dentate  border,  in  which  is  supported  the  spherical  sorus  of  spores. 

The  following  account  of  the  stalk  formation  in  the  Dictyostdior 
ceae  is  based  upon  a  detailed  study  of  the  development  of  the  fructi- 
fications of  Diotyostelium  and  Polysphondylium  only.  In  all 
probability,  however,  the  development  of  Acrasis  and  Coenonia, 
concerning  which  few  details  are  given  by  van  Tieghem,  conforms 
in  general  with  the  conditions  to  be  described  below,  since  the  prin- 
cipal phenomena  connected  with  the  fructifications  in  all  four  forms 
appear  to  be  similar. 

The  first  visible  indication  of  differentiation  in  form  and  function 
in  the  originally  similar  myxamoebae  of  the  pseudoplasmodium,  con- 
sists in  the  formation  of  one  or  more  permanent  vacuoles  in  certain 
centrally  placed  individuals  (pi.  8,  fig.  110).  It  is  possible  that  the 
contractile  vacuoles  present  in  the  undifferentiated  individuals 
throughout  their  active  upward  movement,  may  become  converted 
into  these  permanent  vacuoles  by  the  production  of  a  colloidal  mem- 
brane about  each  individual  destined  to  take  part  in  stalk  formation, 
although  I  have  so  far  been  unable  to  determine  this  point  definitely. 
This  peculiar  vacuolation  occurs  at  first  in  certain  individuals  in  con- 
tact with  the  substratum ;  in  a  drop  culture,  such  a  group  of  myx- 
amoebae is  readily  distinguished,  since  those  which  are  thus  differ- 
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entiated  assume  a  refractive  appearance  and  form  a  center  to  which 
others  congregate.  Still  other  myxamoebae  which  pile  on  top,  also 
become  vacuolated  and  take  up  the  water  which  the  surrounding 
ones  are  constantly  losing.  An  axial  vertical  column  is  thus  differ- 
entiated in  the  center  of  the  rising  mass,  which  is  ultimately  to  form 
the  support  up  which  the  colony  climbs.  As  more  water  is  absorbed^ 
the  vacuoles  gradually  grow  larger ;  in  those  cells  in  which  there 
are  several,  they  usually  fuse  into  one,  and  the  protoplasm  of  the 
individual  becomes  stretched  until  the  cell  is  several  times  the 
diameter  of  the  surrounding  unvacuolated  myxamoebae.  These 
enlarging  cells  become  firmly  pressed  together,  so  that  the  inter- 
cellular spaces  between  them  are  obliterated.  Brefeld  asserts  that 
no  intercellular  spaces  occur.  It  may  readily  be  seen,  however^ 
when  a  pseudoplasmodium  is  examined  in  a  drop  of  water,  that 
young  stages,  or  occasionally  even  old  ones,  show  such  spaces  (pi. 
8,  ^g.  110).  As  the  cells  of  the  forming  stalk  take  on  a  polygonal 
form,  each  secretes  a  cellulose  wall  which  becomes  firmly  cemented 
to  the  walls  of  contiguous  cells.  The  cells  still  retain  a  certain 
degree  of  individuality,  however,  as  may  be  proved  by  the  use  of 
maceration  agents ;  by  this  means,  the  cementing  substance  of  even 
an  old  stalk  may  be  dissolved,  thus  causing  the  cells  to  separate. 

Occasionally  very  favorable  conditions  occur  in  drop  cultures  for 
examining  the  development  of  the  stalk  with  highest  powers,  as  when 
a  small  pseudoplasmodium  falls  over  against  the  cover  glass.  In 
such  a  condition,  the  growth  of  the  vacuoles  and  the  formation  of 
cellulose  walls  may  be  readily  observed.  Stalk  formation  may  be 
traced  even  more  satisfactorily,  however,  simply  by  examining 
pseudo Plasmodia  of  various  degrees  of  development  in  a  drop  of 
water,  supplemented  by  tests  with  various  reagents.  In  water,  after 
pressure  is  applied  to  the  cover,  the  middle  column  of  the  stalk 
cells  of  the  pseudoplasmodium  may  be  readily  seen,  while  after 
the  protoplasm  has  been  coagulated  by  means  of  killing  reagents^ 
some  pressure  must  be  applied  in  order  to  disclose  the  forming 
axis. 

If  a  cover  glass  be  pressed  upon  a  fresh  colony  in  a  drop  of  water, 
it  will  be  observed  that  stalk  formation  is  proceeding  in  the  apical 
papilla  usually  noticeable  at  the  summit  of  all  young  pseudoplasmodia 
(pi.  7,  fig.  96-103).  It  will  be  seen  that  the  apical  protuberance 
just  mentioned  is  formed  by  a  number  of  rapidly  expanding  vacuo- 
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lated  myzamoebae  on  the  summit  of  the  stalk  column,  which  are 
surrounded  and  surmounted  by  a  thin  film  of  undifferentiated 
individuals  on  their  periphery.  This  peculiar  differentiation  thus 
goes  on  rapidly  at  the  summit  of  the  aggregation,  so  that  there  is 
constantly  being  formed  a  firm  support  up  which  the  colony  climbs 
(pi.  8,  ^g,  110). 

As  the  mass  external  to  the  stalk  moves  slowly  upward,  the 
ascending  cells  secrete  a  mucous  substance  which  is  deposited  on  the 
central  axis,  so  that  the  latter  becomes  bounded  by  a  sharply  defined 
mucous  sheath,  and,  as  the  colony  ascends  higher  still,  the  secretion 
left  behind  by  the  whole  mass  covers  the  stalk  below,  thus  adding 
considerably  to  the  strength  and  rigidity  of  the  support  (pi.  7,  figs. 
97,  106).  At  the  bottom  of  the  stalk  also,  mucus  is  especially 
abundant  and  serves  to  bind  the  base  firmly  to  the  substratum  (pi. 
6,  ^g,  83).  Brefeld  mentions  an  interesting  phenomenon  which 
occurs  when  bacteria  interfere  with  the  normal  development  of 
Polysphondylium  violacetim.  Under  such  conditions,  the  stalk  may 
not  be  attached  to  the  substratum,  but  may  remain  free  in  the 
pseudoplasra odium.  In  all  probability,  such  an  abnormality  is  pro- 
duced by  the  activity  of  motile  bacteria,  which  by  their  movements, 
break  loose  the  delicate  mucous  membrane  from  the  substratum. 
Normally,  however,  the  attachment  is  comparatively  firm,  although 
in  transferring  spores  with  a  platinum  needle,  the  whole  fructifica- 
tion may  rather  easily  be  torn  away  from  the  substratum,  especially 
after  a  sidewise  push  to  the  stalk  has  disrupted  the  mucous  mem- 
brane at  the  base.  Where  the  stalk  is  curved,  this  external  mem- 
brane, which  is  usually  diflicult  to  detect,  may  be  readily  seen, 
stretching  across  the  sinus  (pi.  7,  fig.  97).  Imbedded  in  it  may 
sometimes  be  observed  isolated,  vacuolated  cells,  whose  walls  show 
cellulose  reaction,  and  which  have  evidently  failed  to  join  the  other 
members  of  the  column  before  becoming  differentiated  (pi.  8,  ^g, 

111). 

This  membranous  covering  which  encloses  the  stalk  was  said  by 
Brefeld  to  be  cellulose.  It  is  true  that  it  turns  a  faint  blue  with 
chloriodide  of  zinc,  but  it  does  so  only  after  some  hours'  exposure  to 
the  reagent,  while,  on  the  other  hand,  the  cellulose  walls  of  the 
young  stalk  cells  show  the  blue  I'eaction  at  once.  At  first,  on 
being  placed  in  a  drop  of  chloriodide  of  zinc,  the  enclosing 
membrane    turns  yellow,  just   as  does  the  surrounding  colony  of 
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undifferentiated  myxamoebae ;  and  with  haematoxylin,  which  colors 
the  cellulose  walls  of  the  stalk  dark  blue,  the  membrane  becomes 
but  little  stained.  Further  conclusive  evidence  that  the  membrane 
is  mucus  rather  than  cellulose,  is  furnished  by  the  fact  that  it  stains 
instantly  with  muchaematin. 

Chloriodide  of  zinc  applied  to  the  developing  fructification  dis- 
closes the  fact  that  cellulose  is  being  deposited  around  the  proto- 
plasm of  each  stalk  cell,  even  in  a  very  young  stage  of  vacuolation. 
A  plasmolyzing  agent  such  as  a  salt  solution  also  shows  clearly  the 
limits  of  cellulose  deposition;  by  this  means  water  is  extracted 
from  the  vacuolated  cells,  thus  causing  those  which  have  no  firm 
membrane  of  cellulose  to  lose  their  vacuoles  entirely  and  to  lie  loose- 
ly as  shrunken  cells  in  the  mucous  sheath.  Those,  however,  in  which 
cellulose  formation  has  begun,  remain  cemented  together  and  the 
more  or  less  rigid  walls  preserve  somewhat  the  vacuolated  structure. 
It  is,  furthermore,  a  rather  curious  fact  that  while  young  stalk  cells 
respond  to  the  cellulose  test  at  once,  the  stalks  and  spores  of  mature 
fructifications  require  from  three  days  to  a  week  to  show  the  char- 
acteristic blue  color,  a  fact  which  may  perhaps  be  attributed  to  the 
resistance  offered  by  the  mucous  covering  which  encloses  them. 

The  interesting  question  as  to  the  nature  of  the  substance  in  the 
vacuoles  of  the  myxamoebae  of  the  stalk  is  one  involving  many 
difficulties.  Many  microchemical  tests  with  litmus  and  methyl 
orange  solutions,  as  recommended  by  Pfeffer,  have  given  unsatis- 
factory results  as  to  the  acid  or  alkaline  reaction  of  the  vacuolar 
fluid.  On  the  supposition  that  the  dissolved  substance  of  the 
vacuoles  might  be  uric  acid,  as  is  said  to  be  the  case  in  the  con- 
tractile vacuole  of  the  amoeba  and  other  protozoon  forms, 
(Griffiths,  '89),  the  murexide  test  was  repeatedly  tried,  but  the 
resultant  color  reactions  were  unsatisfactory. 

The  fructifying  pseudoplasmodia  of  the  various  members  of  the 
Dictyosteliaceae  are  thus  seen  to  be  made  up  of  two  kinds  of  indi- 
viduals :  the  normal  myxamoebae,  each  of  which  is  ultimately  to 
become  a  spore  in  the  sorus  at  the  summit,  and  the  differentiated 
individuals,  which  together  form  the  supporting  stalk.  The  pseudo- 
plasmodia of  the  more  complicated  members  of  the  Ghittulinaceae 
likewise  form  fructifications  which  show  a  slight  degree  of  differ- 
entiation, in  that  some  of  the  myxamoebae  become  rounded  or  oval 
spores  or  pseudospores  of  the  head  portion  and  others  in  the  stalk 
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portion  retain  their  elongated  shape ;  whereas  the  simpler  species 
show  no  differentiation  whatever  in  their  fructifications. 

The  resultant  fructifications  of  the  Dictt/osteliaceae,  as  indicated 
above,  present  various  habits  in  the  four  genera  composing  the 
group.  They  all  agree,  however,  in  the  fact  that  the  basal  cells  of 
the  fructifications  are  generally  greater  in  number  or  are  broader 
than  the  other  stalk  cells,  thus  forming  an  expanded  foot.  Further- 
more, all  show  more  or  less  variation  in  appearance  under  different 
conditions.  For  example,  in  most  cases,  the  breadth  of  the  stalk 
accommodates  itself  to  the  size  of  the  pseudoplasmodium ;  the  larger 
the  number  of  myxamoebae  in  the  latter,  usually  the  broader  and 
firmer  the  support.  In  a  large  fructification,  for  instance,  there  may 
be  as  many  as  ten' or  more  polygonal  stalk  cells  in  optical  cross  sec- 
tion near  the  base,  and  only  one  at  the  distal  portion,  fewer  and 
fewer  cells  being  thus  differentiated  the  higher  it  rises  above  the 
substratum.  Weaker  fruit  bodies,  on  the  other  hand,  may  have  but 
one  row  from  the  beginning ;  and,  according  to  van  Tieghem,  Acra- 
sis  grannlata  and  Dictyostdium  lacteum^  under  normal  conditions,, 
possess  only  one  row  of  stalk  cells  throughout  the  entire  length  of 
the  fructification. 

Branching  fructifications  in  the  Dictyosteliaceae, —  Polysphon- 
dylium  is  the  only  representative  of  the  Dictyosteliaceae  that  pos- 
sesses fructifications  which  are  normally  branched,  while  those  of 
the  other  three  members  of  the  group,  on  the  other  hand,  are 
usually  simple.  Under  certain  conditions,  however,  the  fructifica- 
tions of  Dictyostelium  and  Coenonia  may  each  bear  one  or  more 
small  branches,  disposed  along  the  main  axis.  Furthermore,  Poly- 
sphondylium  may  also  show  an  occasional  unbranched  fructification, 
which  consists  of  a  stalk  bearing  a  single  sorus  of  spores  at  the  top, 
and  which  appears  similar  in  all  respects  to  an  unbranched  fructifi- 
cation of  Dictyostelium  (pi.  8,  fig.  118,  a).  Such  a  phenomenon 
points  clearly  to  the  near  relationship  of  these  two  genera,  and 
indicates,  as  do  the  variable,  simple,  or  branched  fructifications  of 
Dictyostelium  and  Coenonia,  that  the  stalk  should  in  reality  have 
little  weight  in  this  group  as  a  character  of  generic  value. 

y.an  Tieghem  has  noted  the  fact,  in  the  case  of  Coenonia,  that 
whereas  the  fructifications  are  normally  simple  in  cover  glass  cul- 
tivations, a  luxuriant  culture  yields  frequently  a  fructification  in 
which    the    principal   stalk   bears  a   verticel  of  three  equidistant 
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branches.  Certain  species  of  Dictyosteiium  also  often  show,*  in 
luxuriant  growths,  branched  fructifications,  in  which  the  axis  bears 
at  irregular  intervals  one  or  more  secondary  fructifications,  usually 
of  unequal  length  (pi.  8,  fig.  109).  In  both  instances,  the  branched 
poition  is  similar  in  all  essential  respects  to  the  main  fructification 
and  is  attached  externally  to  it.  In  the  case  of  Dictyosteiium,  the 
branching  is  sometimes  evidently  accidental ;  as,  for  example,  when 
the  stalk  of  the  fructification  has  fallen,  there  may  arise  from  late 
ascending  colonies  erect  branches,  which  are  fixed  by  means  of  mucus 
to  the  inclining  main  axis  in  a  manner  similar  to  the  fixing  of  the 
principal  stalk  to  the  substratum.  In  other  instances,  however,  when 
the  growth  is  vigorous,  small  colonies,  ascending  below  the  larger 
pseudoplasmodium  at  the-  summit,  become  diverted  from  the  axis 
and  form  a  stalk  placed  at  right  angles  or  obliquely  to  the  main 
6talk.  The  formation  of  such  branches  might  be  explained  as  the 
result  of  loss  of  water,  so  that  further  upward  movement  of  the 
colony  is  impossible.  Such  a  conclusion  is  made  the  more  credible 
by  the  fact  that  tardy  colonies,  or  even  individuals  having  sufficient 
vigor,  may  sometimes  be  seen  to  reach  the  main  aggregation  at  the 
summit.  When  food  is  especially  abundant,  a  fructification  of 
Dictyosteiium  aphaerocephcUum^  for  example,  has  been  seen  to  bear 
as  many  as  four  or  ^ye  branches  of  unequal  length  (pi.  8,  fig.  109)  ; 
and  in  this  form,  as  well  as  in  others,  under  similar  conditions,  it  is 
not  unusual  for  several  diverging  fructifications  to  spring  from  a 
common  base. 

As  mentioned  above,  Polysphondylium  is  the  only  member  of  the 
group  in  which  ordinarily  the  fructifications  are  regularly  branched. 
The  fructifications  of  this  organism,  however,  present  many  varia- 
tions as  to  the  number  of  the  branches,  since,  while  some  may  even  be 
simple  and  unbranched,  others  may  bear  but  one,  or,  more  often,  a 
considerable  number  of  secondary  axes,  usually  arranged  in  whorls 
along  the  main  axis.  A  mature  fructification  may  sometimes  have 
as  many  as  tea  whorls  of  branches,  all  of  about  equal  length  and  dis- 
posed at  approximately  equal  distances  along  the  axis,  the  undermost 
whorl  made  up  of  five  or  six  rows,  the  uppermost  of  from  one  to 
three  (pi.  8,  fig.  118). 

The  phenomena  connected  with  the  formation  of  such  branched 
fructifications  in  Polysphondylium  may  be  described  as  follows. 
The  erect  pseudoplasmodium  in  its  earlier  stages  cannot  be  dis- 
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tinguished  in  any  way  from  one  of  Dictyostelium.  Soon,  however, 
a  variation  is  noticed,  in  that  colonies  are  successively  detached  from 
the  base  of  the  ascending  aggregation  of  myxamoebae  or  from  later 
ascending  masses,  so  that  as  the  main  stalk  rises  higher  and  higher, 
one  may  note  as  many  as  eight  or  ten  isolated  groups  of  individuals 
at  varying  heights  along  the  axis  (pi.  8,  fig.  113-116).  The  sepa- 
rated colonies  move  but  little  upward  after  being  disjoined,  but, 
instead,  each  begins  to  move  outward,  away  from  the  stalk.  This 
tendency  of  the  detached  colony  to  move  outward  in  this  manner 
results  in  the  fragmentation  of  each  mass  into  several  radially  dis- 
posed portions,  each  of  which  proceeds  to  form  stalk  cells  out  of 
some  of  its  members  and  a  more  or  less  regularly  arranged  whorl  of 
false  branches  at  the  pseudonode  results  (pi.  8,  ^g.  117).  Occa- 
sionally but  one  branch  is  sent  out  at  a  node ;  but,  if  the  colony  is 
vigorous  and  the  number  of  myxamoebae  large,  there  may  be  as 
many  as  five  or  six  in  a  whorl.  In  a  single  instance  it  was  noticed 
that  fructifications  of  Polysphondylium  pallidum  produced  several 
branches  which  in  turn  bore  one  or  two  whorls  of  branchlets;  that 
this  doubly  vertioellate  character  was  not  constant,  however,  was 
proved  by  transferring  this  form  to  a  sterilized  nutrient  medium, 
when  none  but  normal  fructifications  resulted. 

The  details  of  the  process  of  the  formation  and  maturation  of  the 
branch  are  similar  to  those  described  above  for  the  development  of 
the  main  axis ;  in  fact,  each  branch,  in  the  case  of  Polysphondylium, 
may  be  likened  to  a  miniature  fructification  of  Dictyostelium.  The 
stalks  of  these  lateral  fructifications  arise  at  right  angles  to  the  main 
axis,  or,  more  frequently,  are  inclined  slightly  upward.  The  proxi- 
mal end  of  each,  which  is  composed  of  several  rows  of  cells,  is 
attached  externally  to  the  axis  and  is  cemented  to  it  by  means  of  a 
mucous  membrane  (pi.  8,  fig.  119) ;  while  distally  each  has  usually 
only  one  row  of  extremely  delicate,  elongated  cells  (pi.  8,  ^g.  120). 

Sortia  and  spore  formation  in  the  Dictyosteliaceae, —  The  ascend- 
ing column  of  myxamoebae  slowly  loses  water,  as  is  evidenced  by 
the  gradual  diminution  in  size  of  each  individual  and  by  the  appear- 
ance of  drops  of  water  along  the  stalk  and  about  the  periphery  of 
the  colony.  The  force  which  is  active  in  causing  these  drops  of 
water  to  be  exuded  is  in  all  probability  similar  to  that  which  causes 
excretion  of  liquid  from  the  hyphae  of  Pilobolus  or  Mucor  when 
grown  in  a  moist  culture  dish. 
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When  the  conditions  are  favorable  for  the  conversion  of  the  myx- 
amoebae  into  spores,  the  pseudoplasmodium  slowly  ceases  its  upward 
movement.  The  exact  cause  of  the  cessation  of  this  movement  is 
as  yet  undetermined,  but  it  is  reasonable  to  believe  that  water  has 
been  lost  by  the  component  myxamoebae  to  such  an  extent  that 
further  active  protoplasmic  streaming  is  impossible.  Frequently, 
vigorous  looking  colonies  on  the  drier  portions  of  a  nutrient  agar 
culture  will  cease  movement  and  sporulate  so  quickly  that  the  head 
does  not  assume  its  usual  shape,  but  retains  instead  the  elongated 
shape  of  the  pseudoplasmodium.  Certain  species  of  Dictyostelium 
have  a  special  tendency  to  develop  thus  prematurely  when  grown 
on  a  peptone  culture  medium.  The  spores  of  these  abnormal  sori 
may  be  also  prematurely  formed,  for  they  then  may  be  spherical 
instead  of  oval,  and  larger  than  the  normal  spore. 

The  normal  method  of  spore  formation  in  the  IHctyosteliaceae  is 
as  follows.  Stalk  formation  ceases,  the  end  of  the  axis  frequently 
becomes  broader  and  club  shaped,  and  the  colony  moves  upward  a 
little  higher  and  assumes  a  spherical  shape.  The  end  of  the  stalk 
does  not  then  project  above  in  the  apical  protuberance  above  men- 
tioned as  it  does  in  the  ascending  colony.  The  myxamoebae,  dur- 
ing this  stage,  show  dense  unvacuolated  contents,  each  being  an  oval 
or  spherical  body,  separated  from  the  surrounding  individuals  by  a 
film  which  shows  the  characteristic  mucous  reaction  with  muchae- 
matin.  A  wall  of  cellulose  is  secreted  about  the  protoplasm  of 
each  individual  which  thus  becomes  a  refractive  spore,  very  resistant 
to  stains  and  other  reagents.  In  Acrasis,  according  to  van  Tieghem, 
this  resistance  is  still  further  increased  by  the  addition  of  a  cuticu- 
larized  external  zone.  The  mucous  substance  between  the  spores 
cements  them  together,  and  the  whole  mass  forms,  with  the  excep- 
tion of  Acrasis,  a  naked,  deliquescent  head. 

The  size  of  the  sorus  is  at  first  much  increased  by  the  moisture 
which  it  contains,  but  as  the  mass  of  spores  dries,  the  sorus  shrinks 
considerably.  If  the  moisture  be  allowed  to  evaporate  but  slowly, 
the  spores  settle  by  gravity  to  the  bottom  of  the  globule,  leaving 
a  clear  portion  above.  The  heavy  sori  of  luxuriant  fructifications 
may  even  ^overcome  the  adhesive  forces  which  hold  them  at  the 
summit  of  their  stalks  and  slide  slowly  down  the  support,  when  the 
naked  apex  then  projects  above  the  mass  of  spores. 

The  size  of  the  mature  sori  in  all  the  members  of  the  group  varies 
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somewhat  with  the  culture  medium,  but  in  the  main  their  measure- 
ments are  fairly  constant  for  the  same  species.  Another  character 
which  is  constant  in  the  verticellate  fructification  of  Polysphondy- 
lium,  is  that  the  sorus  at  the  summit  of  the  main  axis  is  normally 
about  twice  the  diameter  of  those  of  the  lower  whorls,  while  its  dis- 
tance above  the  whorl  immediately  below  is  usually  two  or  three 
times  the  distance  between  any  two  contiguous  verticels. 

The  time  required  for  the  complete  cycle  of  the  development  of 
these  organisms  varies  from  two  to  several  days,  and  a  week  or 
even  more  may  elapse  before  fructification  occurs,  which  may  then 
continue  for  a  week  or  more  longer.  The  fructifying  portion  of 
the  life  cycle  of  a  single  individual  occupies  but  a  small  part  of  this 
time,  since,  after  the  preliminary  aggregation,  the  formation  of  the 
stalk  takes  place  so  rapidly  that  the  complete  fructification  may  be 
formed  in  a  day  or,  in  some  instances,  even  in  a  few  hours. 

Characters  and  gerniination  of  the  2)seudos2Jores  and  sjwres. — 
The  resting  bodies  in  the  fructifications  of  the  Acrasieae,  as  indicated 
above,  are  readily  divisible  into  two  groups :  pseudospores^  in  which 
there  is  no  cell  wall  secreted  about  the  resting  myxaraoebae,  and 
spores,  in  which  a  distinct  cell  wall  of  cellulose  or  similar  substance 
is  fonned  around  the  protoplasm  of  each  individual.  Pseudospores 
are  not  true  spores  according  to  the  usual  acceptance  of  the  term, 
but  instead  they  are  merely  slightly  contracted  and  encysted  indi- 
viduals. While  they  may  have  a  more  or  less  evident  marginal 
protoplasmic  membrane,  the  wall  is  never,  in  my  experience,  satis- 
factorily demonstrable  with  plasraolyzing  agents,  nor  is  it  ruptured 
during  germination  and  left  behind  as  a  delicate  sac  as  in  all  the 
sporiferous  genera  of  these  organisms. 

Pseudospores  are  peculiar  to  Guttulinopsis  and  Sappinia,  while 
the  other  five  genera  embraced  in  the  group  possess  true  spores  in 
their  fructifications.  When  the  pseudospores  of  Guttulinopsis  are 
sown  on  a  nutrient  substratum,  they,  soon  lose  their  refractive 
appearance  and  the  granular  protoplasmic  contents  become* visible. 
Each  swells  somewhat,  one  or  more  pulsating  vacuoles  make  their 
appearance,  and  finally,  after  some  time,  the  individual  gradually 
assumes  an  active  vegetative  state  and  crawls  away  as  a  myx- 
amoeba  (pi.  5,  figs.  3,  4,  10-15). 

In  ray  experience,  a  nutrient  medium  is  necessary  to  induce  the 
germination  of  both  spores  and  pseudospores.    The  spores  of  Giittu- 
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Una  roseay  however,  according  to  Cienkowsky,  are  able  to  germi- 
nate in  water.  The  process  of  germination  of  the  spores  differs 
from  the  renewal  of  activity  above  described  for  pseudospores  in 
the  fact  that  the  delicate  cellalose  spore  membrane  is  ruptm^d  by 
the  swelling  of  the  protoplasmic  contents  (pi.  6,  fig.  40-44).  In  the 
case  of  the  spores  of  Dictyostelium  and  Polysphondylium,  in  a  few 
hours  to  several  days  from  the  time  of  sowing,  the  myxamoeba 
emerges,  usually  from  the  end,  leaving  the  transparent  cellulose  wall 
behind  as  a  ruptured  sac.  Rarely  the  slit  in  the  wall  extends  the 
full  length  of  the  spore  along  one  side,  in  which  case  the  protoplas- 
mic contents  come  out  from  the  side  (pi.  6,  fig.  44)  ;  while  in 
Ghitttdina  protea^  according  to  Fayod,  the  myxamoeba  always  ger- 
minates through  a  lateral  perforation,  evidently  due  to  absorption 
and  not  to  any  rupture  which  has  resulted  from  the  swelling  of  the 
contents. 


Colored  Forms  of  the  Acrasieae. 

With  the  exception  of  GuUulina  rosea,  which,  according  to 
Genkowsky,  possesses  a  reddish  protoplasm,  the  myxamoebae  of 
the  various  species  of  the  Acrasieae  are  devoid  of  any  appreciable 
color  in  the  cytoplasm.  The  fructifications  of  several  members  of 
the  group,  however,  although  their  pseudoplasmodinm  condition  is 
uniformly  whitish,  assume  some  color  during  the  formation  of  spores 
and  the  development  of  cellulose  walls. 

In  one  form,  OuUidinopsis  vtdgaris,  the  color  of  the  sorus  may 
be  made  to  vary  according  to  ite  dryness  or  the  character  of  the 
substratum.  When  grown  on  horse  dung,  for  example,  the  son  are 
at  first  usually  whitish,  and  later,  in  drying,  they  uniformly  assume 
a  yellowish  color ;  whereas,  on  an  agar  culture  tube  the  sori  at  least 
when  young,  are,  in  my  experience,  uniformly  white.  It  is  possible 
that  the  yellowish  color  in  the  first  case  is  due  to  the  small  particles 
which  are  carried  up  by  the  ascending  colony  from  the  horse  dung 
surface,  and  drying  may  simply  make  the  color  more  prominent. 

In  certain  species  of  the  higher  group  of  Dictyostdiaxseae,  there 
occur  fructifications  in  which  the  color  is  a  constant  and  well  marked 
character.  Those  species  which  develop  colored  spores  and  stalks 
duiing   the   fructifying  process  are  uniformly  whitish  during  the 
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pseudoplasmodium  stage.  But  with  the  formation  of  cellulose  walls, 
the  colony  slowly  assumes  the  characteristic  color,  the  purplish 
forms,  when  in  a  young  condition,  showing  a  reddish  tinge,  later 
becoming  dark  violet  or  purplish.  Tests  demonstrate  the  fact  that 
a  similar  change  in  the  color  of  the  dark  spored  fructifications  can 
be  brought  about  by  varying  the  acidity  or  alkalinity,  so  that  the 
color  changes  to  reddish  in  acids  and  resumes  the  bluish  tinge  on 
applying  a  dilute  alkaline  reagent. 

Further  than  the  fact  that  the  color  seems  to  be  associated  with 
the  cellulose  walls,  nothing  definite  was  determined  concerning  the 
phenomenon  in  the  three  species  of  the  Dictyosteliacetxe  examined, 
namely,  Polyaphondylhim  violaceuniy  Dictt/ostelium  ptirpureum,  and 
2>.  aureum.  Van  Tieghem  makes  the  statement  that  the  violet 
color  in  the  case  of  Acrasis  is  associated  with  the  cuticularized 
external  portion  of  the  spore ;  and  he  further  describes  a  peculiar 
condition  in  Coenonia,  in  which  the  cells  of  the  stalk  are  colorless, 
while  the  cellulose  walls  of  the  spores  in  the  sorus  are  yellowish. 


Ieeitability  op  the  Pseudoplasmodium. 

Certain  phenomena  connected  with  the  irritability  of  these  fructi- 
fying masses  are  of  sufficient  interest  to  merit  a  special  discussion. 
The  plastic  masses  of  naked  protoplasm  which  form  the  pseudoplas- 
modia  of  the  higher  forms,  furnish  excellent  illustrations  for  the 
study  of  the  irritability  of  such  fruiting  bodies  with  respect  to  cer- 
tain stimuli.  That  which  renders  these  phenomena  more  interest- 
ing is  the  fact  that  here  we  have  to  deal  structurally  with  an  aggre- 
gation of  individuals,  each  to  a  certain  extent  distinct,  while  physio- 
logically the  colony  acts  as  a  unit  with  respect  to  stimuli.  The 
response  of  the  pseudoplasmodium  is  similar  in  most  respects 
to  that  of  the  sporophores  of  certain  Myxomycetes  and  of  fungi, 
such  as  Pilobolus.  For  example,  young  pseudoplasmodia  of  Dicty- 
ostelium  and  Polysphondylium  are  strongly  heliotropic,  so  that  if  a 
culture  tube  be  turned  until  the  nutrient  surface  is  parallel  to  the 
source  of  light,  the  colony  will  turn  so  as  to  be  almost  parallel  to 
the  substratum.  In  general,  the  direction  taken  is  a  resultant 
between  that  induced  by  the  heliotropic  force  and  that  which 
causes  the  pseudoplasmodium  to  turn  at  right  angles  to  the  agar 
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Borface.  The  fructification  comes  to  matority  in  the  dark  as  well 
as  in  the  light,  and  when  the  light  is  thus  excluded,  the  colony  is 
invariably  elevated  at  right  angles  to  the  substratum. 

The  force  which  causes  the  fructification  to  be  directed  away 
from  the  substratum  and  at  right  angles  to  it,  is  in  all  probability 
negative  hydrotaxis.  It  is  true  that  a  colony  may  creep  up  the  side 
of  the  test  tube  in  which  it  is  cultivated,  finally  turning  away  from 
a  glass  surface  which  is  apparently  not  moist,  thus  leading  an 
observer  to  think  that  the  stimulus  may  be  caused  simply  by  con- 
tact with  a  solid  body.  Close  examination,  however,  reveals  the 
fact  that  the  water  lost  by  excretion  covers  the  creeping  pseud o- 
Plasmodium  and  that,  consequently,  the  substratum  is  wet  by  the 
excreted  water.  Even  more  conclusive  evidence  that  movement 
away  from  water  causes  the  elevation  of  the  pseudoplasmodium 
may  be  deduced  from  the  fact  that  when  a  colony  is  moving  along 
the  glass  side  of  a  culture  dish,  and  a  moist  body,  such  as  a  piece 
of  dung  or  wet  filter  paper,  be  placed  very  near  the  creeping 
pseudoplasmodium,  no  fructification  will  be  formed  for  some  time 
and  the  creeping  may  continue  until  nearly  the  whole  of  the  colony 
is  utilized  in  the  production  of  stalk.  Evidently  the  presence  of 
the  moist  body  so  close  to  the  substratum  on  which  the  mass  is 
crawling  prevents  the  pseudoplasmodium  from  becoming  sufficiently 
dry  to  induce  it  to  turn  away  from  the  glass. 

The  fact  that  the  branches  in  the  caae  of  Polysphondylium  are 
almost  invariably  inclined  slightly  upward  may  be  also  regarded 
as  further  supporting  this  belief.  It  appears  at  least  reasonable 
that  negatively  hydrotropic  forces  should  cause  the  small  branching 
colonies  to  be  directed  upward,  away  from  the  moist  substratum^ 
as  well  as  away  from  the  main  stalk  from  which  they  arise. 

Gravity  does  not  seem  to  affect  the  young  colonies  in  the  least, 
for  the  pseudoplasmodia  may  be  directed  upward  or  downward  or 
horizontally,  according  to  the  orientation  of  the  substratum. 

The  pseudoplasmodia  of  most  of  the  other  species  of  Dictyoste- 
lium  and  Polysphondylium  further  present  a  curious  phenomenon, 
the  cause  of  which  is  as  yet  undetermined.  The  colonies  of  certain 
species  especially  tend  to  move  more  or  less  spirally,  like  twiners. 
Dr.  Thaxter  ('92)  has  called  attention  to  an  analogous  phenomenon 
in  the  Myxobacteriaceae^  in  which  the  aggregated  rods  which  form 
the   fructif\dng   colonies  tend    to   move  in  "  whirlpools "   and   the 
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8talk  shows  the  torsion  induced  by  the  spiral  ascent.  In  order  to 
determine  whether  the  force  of  gravity  may  have  caused  the  coil  in 
the  case  of  Dictyostelium  purpureum,  cultures  were  rotated  in  a 
horizontal  plane,  so  that  the  nutrient  agar  surface  was  placed  verti- 
cally, and  both  gravity  and  light  forces  were  thus  overcome.  Con- 
stant rotation  for  weeks  produced  no  perceptible  effect  on  the 
spirally  moving  pseudoplasmodia,  for  the  phenomenon  was  as  pro- 
nounced as  ever  and  occasionally  the  colonies  even  reversed  the 
usual  right  to  left  direction  and  twisted  from  left  to  right.  The 
stalks  usually  straighten  out  on  maturing  and  lose  the  spiral  appear- 
ance, thus  simulating  again  the  phenomena  observed  in  twiners 
among  higher  plants. 


General  Methods. 

Pure  cultures  have  been  utilized  as  far  as  possible  in  making 
this  study  of  the  life  history  of  these  organisms.  Cultures  of  dung 
and  of  decaying  substances  in  general  have  been  kept  in  covered 
crystallizing  dishes  or  in  tin  boxes,  and  as  forms  of  the  Acrasieae 
appeared  they  were  transferred  by  means  of  a  platinum  needle  to  a 
slant  culture  tube.  The  media  used  for  culture  tubes  included  an 
attenuated  dung  decoction,  horse  dung  being  usually  employed,  a 
potato  decoction  and  a  peptone  nutrient  medium,  besides  several 
standard  culture  solutions,  such  as  Pfeffer*s  solution  for  cultivating 
fungi.  These  were  stiffened  with  from  about  1%  lo  2,b<fo  of  agar- 
agar,  and  sterilized.  The  best  results  were  obtained  with  the  horse 
dung  decoction  tubes  and  with  the  peptone  nutrient  medium. 
While  all  of  the  Dictyoateliaceae  usually  grow  luxuriantly  upon 
either  of  these  substrata,  certain  species  seem  to  prefer  the  peptone 
medium,  Dictyostelium  purpureum^  for  example,  growing  with 
astonishing  vigor  on  the  latter  medium.  In  a  strong  dung  decoc- 
tion, or  in  one  that  is  too  weak,  the  fruit  bodies  do  not  develop 
well,  if  at  all.  Even  in  tubes  made  with  nothing  but  distilled  water 
and  agar,  however,  fructifications  appear  in  small  numbers,  some 
nourishment  being  doubtless  obtained  from  the  gelatinous  substance 
of  the  alga. 

Sappinia,  as  mentioned  above,  failed  to  form  aggregations  on  cul- 
ture tubes,  while  Guttulinopsis  produced  fructifications  in  abundance. 
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Guttulinopsis,  however,  being  sessile  or  only  short  stalked,  is  kept 
ranniDg  with  great  difficulty  on  cultures  on  account  of  the  numer- 
ous bacteria  which  are  certain  to  be  transferred  with  the  sorus  and 
which  interfere  with  normal  development,  so  that,  while  studying 
these  organisms,  it  was  usually  necessary  to  transfer  them  often  to 
sterilized  dung  in  crystallizing  dishes. 

Drop  cultures  were  made  with  filtered  nutrient  media,  in  van 
Tieghem  cells,  or  on  thin  glass  covers  cemented  to  small  petri  or 
stender  dishes  by  means  of  a  mixture  of  vaseline  and  beeswax. 
Small,  shallow  stender  dishes  with  a  small  amount  of  water  in  the 
bottom  made  especially  favorable  moist  chambers  for  microscopic 
study.  In  examining  drop  cultures  with  high  powers,  such  as 
immersion  lenses,  it  was  found  that  a  sufficient  amount  of  light 
could  be  directed  through  the  culture  dish  and  up  the  tube  of  the 
microscope  only  by  use  of  a  strong  "  bull's-eye  "  lens,  placed  so  as 
to  concentrate  the  light  from  a  Welsbach  gas  lamp  on  the  mirror. 
This  method  had  some  disadvantages  in  its  heating  effects,  some- 
times causing  the  thin  agar  to  soften  and  fall  below  the  focus  of  the 
objective,  but  in  general,  it  was  quite  satisfactory. 

As  killing  media  for  both  myxamoebae  and  fructifications,  Flem- 
ming's  mixture,  osmic  vapor,  acetic  methyl  green,  and  acetic  gentian 
violet  were  used.  One  of  the  best  nuclear  stains  for  the  vegetating 
myxamoebae  proved  to  be  acid  Delafield's  haematoxylin,  after  killing 
for  twenty-four  hours  with  Flemming's  mixture ;  while  methyl  green, 
following  the  fumes  of  osmic  acid,  also  proved  useful  in  this  respect. 

Permanent  mounts  of  all  the  species  found  have  been  preserved 
in  glycerin  in  which  was  dissolved  a  little  eosin,  and  some  were 
mounted  in  balsam..  Since  the  sori  are  so  extremely  deliquescent, 
mature  fructifications  cannot  easily  be  carried  through  the  various 
processes  for  mounting  in  balsam ;  young  fructifications  and  pseudo- 
plasmodia,  however,  are  sufficiently  adherent  to  permit  the  use  of 
such  reagents.  The  species  have  also  been  preserved  in  a  dry  state, 
on  dung  or  on  agar  dried  slowly,  or  on  paper  on  which  the  fructifi- 
cations have  been  formed,  and  type  specimens  as  well  as  slides  are 
preserved  in  the  cryptogamic  herbarium  of  Harvard  University. 
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Summary. 

The  Acrasieae  are  naturally  divisible  into  the  Guttulinaceae  and 
the  Dictyosteliaceae,  These  groups  agree,  first,  in  the  fact  that  the 
individuals,  during  their  vegetative  state,  assume  the  form  of  amoe- 
boid cells  which  never  pass  through  a  swarm  cell  condition,  and 
secondly,  in  that  the  individuals,  during  the  fructifying  period,  prob- 
ably in  response  to  some  chemotropic  stimulus,  unite  to  form 
colonies,  called  pseudoplasmodia,  for  the  evident  purpose  of  form- 
ing fructifications. 

On  the  other  hand,  they  differ  widely  in  the  general  character  and 
structure  of  their  fructifications.  Those  of  the  Guttulinaceae^  for 
example,  possess  little  or  no  differentiation,  while  those  of  the  Dictyo- 
steliaceae  show  considerable  differentiation  among  the  individuals, 
both  in  structure  and  in  function. 

In  the  first  mentioned  group,  the  fructifications  consist  either  of 
sessile,  naked  masses  of  pseudospores  or  spores,  in  which  all  of  the 
individuals  are  similar  in  form,  or  of  stalked  sori,  in  which  there 
may  usually  be  observed  a  small  amount  of  differentiation,  in  that 
those  individuals  which,  together  with  an  enclosing  mucous  sub- 
stance, form  the  stalk,  retain  the  elongated  shape  of  the  myxamoe- 
bae,  instead  of  becoming  oval  or  spherical  bodies  as  do  those  indi- 
viduals in  the  sorus  at  the  summit. 

In  the  higher  group  of  the  DictyoateHacecie^  the  myx amoebae  of 
the  fructifying  pseudoplasmodium  become  either  cells  of  the  more 
or  less  highly  differentiated  stalk,  or  spores  borne  in  a  sorus  at  the 
summit  of  the  stalk.  In  all  cases,  the  differentiation  consists  essen- 
tially in  the  vacuolation  of  those  individuals  which  are  destined  to 
take  part  in  stalk  formation.  Large  permanent  vacuoles,  usually 
one  to  each  individual,  are  formed  in  a  vertical  column  of  myx- 
amoebae,  which  is  centrally  placed  in  the  pseudoplasmodium,  the  num- 
ber of  individuals  which  thus  undergo  differentiation  being  usually 
directly  proportionate  to  the  size  of  the  aggregation.  Each  of  the 
turgid  vacuolated  myxamoebae  of  the  stalk  column  ultimately 
secretes  a  cellulose  wall,  which  becomes  firmly  cemented  to  the 
walls  of  surrounding  individuals,  and  the  mass  of  polygonal  stalk 
cells  thus  formed,  each  with  a  large  central  vacuole  and  a  small 
amount  of  peripheral  protoplasm,  closely  resembles  parenchymatous 
cells. 
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The  strength  and  rigidity  of  this  supporting  stalk  is  sti]l  farther 
increased  by  the  mucus  deposited  on  its  exterior  by  the  colony  of 
undifferentiated  myxamoebae,  or  pseudoplasmodium,  as  it  ascends 
the  stalk  ;  and  a  mucous  membrane,  furthermore,  binds  the  base  of 
the  stalk  to  the  substratum. 

While  the  stalk  in  three  members  of  the  Dictyosteliaceae  consists 
either  of  a  single  row  of  similar  superposed  cells  or  a  more  or  less 
broad  column  of  similar  cells,  in  the  fourth  genus,  Coenoiiia,  the 
external  cells  of  the  column  are  still  further  differentiated  by  the 
formation  of  a  papilla  on  the  peripheral  wall  of  each,  and  the  sum- 
mit of  the  stalk  is  expanded  into  a  cupule. 

While  both  the  sessile  and  the  stalked  sori  usually  consist  of  spheri- 
cal naked  masses  of  spores  or  pseudospores,  held  together  by  means 
of  a  mucous  substance,  in  Acrasis,  the  spores  are  in  a  single  row,  or 
chain,  surmounting  a  stalk  which  is  likewise  composed  of  a  single 
row  of  superposed  cells. 

In  the  fructifications  of  the  GuttuUnaceae  occur  two  types  of  rest- 
ing bodies :  in  Guttulinopsis  and  in  Sappinia,  the  individuals,  dur- 
ing their  resting  condition,  become  encysted,  secreting  no  definite 
wall,  thus  forming  pseudospores ;  while  in  Guttulina,  the  individualB 
foi-m  definitely  walled  spores.  In  the  higher  Dictyosteliaceae^  there 
invariably  occur  spores,  which  possess  a  single  membrane  composed 
of  cellulose,  augmented  in  the  case  of  Acrasis  by  a  cuticularized 
external  zone.  In  germination,  the  wall  of  the  spore  is  ruptured, 
while  in  the  case  of  the  pseudospore,  the  process  is  not  accompanied 
by  the  breaking  of  a  membrane,  but  the  resting  individuals  simply 
gradually  reassume  a  state  of  activity. 

In  the  individuals  of  Dictyostelium  and  Polysphondylium,  occur 
what  appear  to  be  two  types  of  division,  one  in  the  young  individ- 
uals shortly  after  germination,  and  the  other  during  the  subsequent 
active  amoeboid  condition.  The  first,  or  primary  division  ocxjupies 
a  number  of  hours  and  is  accompanied  by  prolonged  nuclear  changes 
which  resemble  karyokinetic  division.  The  secondary  division  re- 
sembles rather  direct  division  and  takes  place  usually  within  a  few 
minutes. 

The  force  which  is  operative  in  inducing  the  fructification  to  be 
directed  away  from  the  substratum  is  evidently  negative  hydrotro- 
pism. While  gravity  does  not  seem  to  affect  the  direction  of  the 
sporophores,  the  fructifications,  at  least  of  the  higher  forms,  are 
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Strongly  heliotropic.  Finally,  the  stalks  of  certain  species  of  the 
Dictyostdiaceae  show  when  young  a  spiral  twist,  the  cause  of  which 
is  as  yet  undetermined. 


Systematic  Relations  of  the  Acbasieae. 

Affinities,  —  De  Bary  ('87)  and  other  writers  on  the  Mycetozoa 
evidently  believed  in  the  common  origin  and  close  relationship  of 
the  Acrasieae  and  the  Myxomycetes,  as  well  as  in  the  development 
of  the  one  from  the  other.  De  Bary  regarded  it  as  more  probable 
that  the  plasmodium  of  the  Myxomycetes  has  proceeded  directly 
from  the  pseudoplasmodium  of  the  more  simple  Acrasieae  rather 
than  that  the  converse  order  of  development  was  followed.  He 
suggests  (p.  443)  that  "forms  like  Guttulina  may  have  developed 
phylogenetically  in  two  divergent  directions,  on  the  one  hand  into 
the  more  highly  differentiated  Acrasieae,  on  the  other  into  forms 
which  produce  plasmodia." 

Harper  (:00,  p.  235)  is  of  the  opinion  that  "there  can  be  no 
question  that  the  Acrasieae  represent  simpler  forms  out  of  which 
the  Myxomycetes  have  developed,  and  we  thus  have  a  develop- 
mental series  leading  from  simpler  to  more  complex  forms."  He 
adds,  however,  that  "the  plasmodium  and  capillitium,  occurring 
only  in  the  more  specialized  members  of  the  group,  are  plainly 
secondarily  acquired  structures  developed  as  additions  to  the  struc- 
tural features  of  the  Acrasieae  and  are  not  to  be  directly  homolo- 
gized  with  physiologically  eqmvalent  structures  in  other  groups." 

De  Bary  and  others,  on  the  other  hand,  would  even  derive  the 
Plasmodium  from  the  pseudoplasmodium  and  conceive  that  the 
aggregation  of  individuals  of  the  lower  group  becomes  fused  into 
one  mass  of  protoplasm  and  that  the  mass  then  prolongs  its  vegeta- 
tive existence  for  an  indefinite  time  before  proceeding  to  fructify. 
In  other  words,  the  coalescence  of  the  myxaraoebae  in  the  Myxomy- 
cetes into  a  Plasmodium  and  the  final  redivision  of  the  plasmodium 
into  individuals  would  take  the  place  of  the  simple  aggregation  of 
individuals  in  the  Acrasieae. 

There  can  be  no  question  as  to  the  common  origin  of  the  Myxomy- 
cetes and  the  Acrasieae.  When,  however,  the  two  groups  are  care- 
fully compared  in  all  their  structural  and  physiological  phenomena. 
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it  appears  unlikely  that  the  Myxomycetes  have  been  derived  directly 
from  the  simpler  organisms,  since  they  have  in  reality  but  one  fea- 
ture which  is  strictly  comparable,  namely,  the  amoeboid  stage  of 
their  existence. 

The  Plasmodium  is  evidently  not  at  all  analogous  to  the  pseudo- 
plasmodium,  as  Zopf  ('92)  and  others  have  pointed  out,  for  the 
^ggT^g^tion  in  the  latter  case  is  not  a  vegetative  mass  as  is  the 
Plasmodium,  but  b  simply  a  heaping  up  of  individuals  for  the  pur- 
pose of  forming  a  fructifying  body,  and  it  therefore  follows  the 
vegetative  stage.  Moreover,  the  vegetating  plasmodium,  as  Harper 
has  suggested,  although  a  product  of  cell  fusions  without  nuclear 
fusion,  is  in  its  nutrition,  reactions  to  stimuli,  and  growth,  a  physio- 
logical unit,  just  as  a  myxamoeba  is  a  unit.  On  the  other  hand, 
the  pseudoplasmodium,  although  responding  as  one  mass  to  certain 
stimuli,  it  is  true,  is  not  in  the  least  a  unit,  since  the  individuality 
of  each  member  of  the  colony  is  preserved  throughout  the  develop- 
ment of  the  pseudoplasmodium  to  a  sporiferous  body.  Further- 
more, the  nuclei  of  the  plasmodium  multiply  greatly  during  its 
nutritive  stage,  (Lister,  '93)  as  well  as  again  during  the  preliminary 
fructifying  stage  (Strasburger,  '84 ;  Lister,  '93 ;  Harper,  :  00),  thus 
increasing  enormously  the  number  of  potential  individuals.  On  the 
other  hand,  the  individuals  of  the  pseudoplasmodium  of  the  Acra- 
sieae  do  not  increase  in  numbers  nor  are  there  nuclear  changes 
therein. 

Although  that  period  in  the  development  of  the  plasmodium 
which  may  be  termed  the  period  of  aggregation,  during  which  the 
protoplasm  heaps  up  preparatory  to  fructification,  is  comparable 
physiologically  with  the  pseudoplasmodium,  the  structural  differences 
between  the  two  at  this  time  are  very  apparent.  In  fact,  it  becomes 
evident  on  careful  comparison  throughout  their  development,  that 
the  only  strictly  comparable  portion,  stnicturally,  in  the  two  groups 
is,  as  mentioned  above,  the  amoeboid  stage  of  their  existence, 
since  the  life  cycle  of  the  Acrasieae  includes  neither  the  swarm  cell 
nor  the  plasmodium  condition  of  the  more  highly  differentiated 
order,  while  the  sporophores  of  the  two,  furthermore,  show  little 
resemblance.  We  may,  however,  see  some  likeness  perhaps  in  the 
stalk  of  Stemonitis,  in  that  it  is  formed  somewhat  similarly,  as  a 
central  supporting  column,  but  neither  the  main  stalk  nor  the  capil- 
litium  in  this  case  is  protoplasmic  in  nature.     Again,  some  members 
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of  the  Physaraceas  possess  stalks,  each  composed  of  a  column  of 
cells  surrounded  by  a  mucous  sheath, —  conditions  which  may  be 
compared  with  those  in  the  stalks  of  the  Acrasieae. 

Morphologically,  therefore,  the  plasmodium  cannot  be  assumed  to 
have  been  derived  from  the  pseudoplasmodium,  since  there  are  no 
evident  resemblances  between  the  two  and  consequently  the  Acra- 
sieae and  the  Myxomycetes  may  be  regarded  as  related  only  through 
the  Amoebae,  with  which  their  myxamoeba  condition  indicates 
undoubted  relationship.  While,  in  drawing  this  conclusion,  there 
may  seem  to  be  danger  of  interpreting  lack  of  analogy  as  lack  of 
homology,  it  is  nevertheless  difficult  if  not  impossible  to  conceive 
of  a  near  relationship  between  two  such  diverse  structures,  whose 
morphological  as  well  as  physiological  differences  are  so  apparent. 
The  facts,  therefore,  seem  to  indicate  that  instead  of  having  but  one 
series  of  organisms  forming  one  genetic  line,  as  believed  by  de  Bary 
and  other  writers,  we  have  two  distinctly  divergent  and  genetically 
independent  series  which  may  have  had  a  common  origin. 

Zopf  ('92)  has  suggested  that  the  Labyrinthuleae  may  form  in 
some  respects  a  link  intermediate  between  the  Acrasieae  and  the 
Myxomycetes.  To  uphold  this  view,  Zopf  regards  the  net-plas- 
modium  of  the  Labyrinthuleae  as  the  homologue  of  both  the 
pseudoplasmodium  and  the  plasmodium,  and  he  also  believes  that 
this  structure  indicates  closer  affinities  with  the  Acrasieae  than  with 
its  higher  relative,  since  the  net-plasmodium,  in  his  opinion,  pre- 
sents conditions  in  the  partial  fusion  of  the  individuals  which  are 
more  nearly  comparable  with  the  conditions  we  have  in  the  pseudo- 
plasmodium, in  which  the  individuals  are  wholly  distinct.  While 
it  is  true  that  the  vegetative  net- plasmodium  may  be  comparable 
to  a  certain  degree  with  the  plasmodium  of  the  Myxomycetes,  it 
should  not  be  regarded  as  the  homologue  of  the  pseudoplasmodium 
of  the  Acrasieae,  since  the  latter  is  a  phenomenon  having  to  do  with 
fructification  and  not  with  vegetation.  In  fact,  that  portion  of  the 
life  history  of  the  Labyrinthuleae  which  is  in  the  least  comparable 
with  the  pseudoplasmodium  is  not  the  so  called  vegetative  net- 
plasmodium  but  rather  the  heaping  up  of  the  individuals  prepara- 
tory to  their  encystment  in  fructifying  masses.  In  the  case  of  the 
dung-inhabiting  Diplophrys  stercorea^  for  example,  the  external 
resemblance  of  the  fructifying  colony  to  that  of  Guttulinopsis  is 
certainly  striking,  so  that  when  it  appeared  in  laboratory  cultures 
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in  Cambridge,  it  was  readily  mistaken  for  one  of  the  latter  genus. 
Notwithstanding  the  fact,  however,  that  we  may  call  the  fructifying 
colonies  of  the  Labyrinthuleae  and  the  Acrasieae  physiologically 
equivalent,  when  we  come  to  compare  the  individuals  of  the  two 
groups,  we  see  no  evident  points  of  resemblance.  The  spindle 
shaped  individuals,  at  least  in  Diplophrys  atercorea  and  presumably 
in  other  members  of  the  group,  do  not  show  the  amoeboid  move- 
ments and  internal  protoplasmic  streaming  of  the  myxamoebae,  and 
they  are  flexible  only  to  a  slight  degree.  Moreover,  in  their  nuclei 
and  in  the  peculiar  mode  of  division,  the  individuals  do  not  resemble 
in  the  least  those  of  the  Acrasieae.  In  the  peculiar,  fine,  elongated 
pseudopodia  of  Diplophrys,  which  are  constantly  borne  at  two 
definite  points  and  which  are  not  variable  in  form  and  origin  as  are 
those  of  the  Amoebae,  this  organism  shows  close  resemblances  to 
the  Reticulariidae  rather  than  to  the  Amoebae  with  which  Zopf 
associates  the  group.  The  individuals  of  the  Labyrinthuleae,  in 
their  fusiform  shape,  in  their  internal  structure,  and  in  their  oblique 
division,  as  well  as  in  their  peculiar  mode  of  locomotion,  clearly 
differ  widely  in  character  from  the  myxamoebae  of  the  Acrasieae 
and  of  the  Myxomycetes.  It  follows,  therefore,  that,  although  some 
similarities  are  undoubtedly  present  between  the  fructifications  of 
the  Labyrinthuleae  and  those  of  certain  simpler  forms  of  the  Acra- 
sieae, the  likeness  may  be  regarded  as  probably  accidental  and 
confined  to  external  resemblances  only. 

In  searching  for  undoubted  afiSnities  of  the  Acrasieae,  de  Bary 
has  pointed  out  that  we  are  led  by  a  very  short  step  to  the  Amoe- 
bae. The  latter  are  organisms  which  have  the  amoeboid  movements 
of  the  myxamoebae,  which  multiply  similarly  by  successive  division, 
but  which  do  not  form  aggregations  in  any  way.  They  may  pass 
singly  and  without  aggregation  into  encysted  states,  which  are  simi- 
lar in  all  respects  to  microcysts  and  which  do  not  essentially  differ 
from  the  spores  of  the  higher  Acrasieae.  Indeed,  in  Sappinia  we 
have  a  naked  amoeba  which  undergoes  encystment  either  singly  or 
in  occasional  aggregations  at  the  ends  of  projections  above  the  sur- 
face of  the  substratum.  It  thus  essentially  differs  from  Guttulinopsis 
only  in  the  fact  that  the  colonies  of  myxamoebae  of  the  latter  aggre- 
gate in  response  to  some  cheraotactic  stimulus.  We  may  readily 
believe  that  the  pseudoplasmodium  of  the  Acrasieae  may  have  arisen 
from  forms  which  had  habits  similar  to  those  of  Sappinia,  and  that 
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the  latter  forms  a  perfect  connecting  link  between  the  Amoebae^ 
with  which  it  has  perhaps  closer  relationships,  and  the  Acrasieae. 

In  tracing  the  relationship  of  the  allied  Myxomycetes,  de  Bary 
goes  a  step  below  the  Amoebae  to  the  Flagellatae.  As  he  has 
pointed  out,  the  occurrence  of  such  a  significant  stage  as  the  flagel- 
late swarm  cell  condition  so  early  in  the  developmental  history  of 
the  Myxomycetes,  renders  highly  probable  the  near  genetic  relation- 
ship of  this  group  with  the  Flagellatae,  with  which,  however,  the 
Acrasieae  show  no  close  and  direct  connection.  Zopf  has  further 
shown  that  the  Myxomycetes  are  probably  closely  related  to  certain 
forms  of  the  Monadineae. 

It  may  be  suggested  in  this  connection,  that  we  have  in  the  ten- 
dency of  the  members  of  the  Acrasieae  to  form  the  so  called  fructify- 
ing colonies  of  individuals  in  response  to  cheraotactic  influences, 
probably  a  plant  character  rather  than  an  animal  one.  While  it  is  true 
that  many  Protozoa  respond  to  certain  stimuli  and  some  undoubted 
members  of  this  group  may  even  form  colonies  of  vegetating  cells 
resulting  probably  in  most  cases  from  an  incomplete  separation  of 
daughter  individuals,  no  known  protozoan,  so  far  as  I  am  aware, 
forms  aggregations  for  the  evident  purpose  of  forming  resting 
masses  of  spores  or  cysts,  as  do  Diplophrya  atercoreciy  and  probably 
other  members  of  the  Labyrinthuleae,  the  Acrasieae,  the  Myxomy- 
cetes, and  the  Myxohacteriaceae. 

Opinions  have  varied  much  concerning  the  possible  relationships 
that  the  Mycetozoa  may  sustain  to  higher  forms.  De  Bary  has 
influenced  opinion  in  this  respect  more  perhaps  than  any  other 
investigator  because  of  his  belief  that  these  organisms  are  the  termi- 
nal members  of  a  series  of  forms,  and  that  they  do  not  connect  with 
any  higher  group,  while  others  have  sought  to  show  genetic  con- 
nection with  the  Fungi  in  various  ways.  It  is  of  historical  interest 
only  that  Fries  ('29)  placed  the  slime-moulds  among  the  Gaster- 
omycetes  on  the  strength  of  a  mere  superficial  resemblance  between 
the  mature  sporangia  in  the  two  groups;  while  Brefeld  ('69),  at  first 
misled  by  erroneous  interpretations,  held  the  opinion  that  Dictyo- 
stelium  might  connect  the  two  groups  through  Mucor.  Cornu's 
belief  that  the  Mycetozoa  might  be  connected  with  the  Fungi 
through  those  Chytridineae  which  produce  amoeboid  cells,  was  per- 
haps founded  on  a  more  substantial  resemblance.  For  example,  the 
Myxochytridineae,  in   their   possession   of   flagellate   or   amoeboid 
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swarm  spores,  or  occasionally  a  vegetative  body  which  shows  amoe- 
boid movements,  show  characters  which  are  similar  in  some  respects 
to  those  of  the  Mycetozoa.  Furthermore,  as  -Harper  (:  00)  has 
pointed  out,  the  method  of  formation  of  spores  in  the  sporangia  of 
Myxomycetes  by  progressive  cleavage,  points  to  another  similarity 
to  the  Fungi,  since  the  phenomenon  is  similar  to  that  observed  in 
the  sporangia  of  Synchytnum,  Pilobolus,  and  other  members  of  the 
group.  • 

As  pointed  out  by  Dr.  Thaxter  ('92),  there  is  also  in  the  life  his- 
tory of  the  Myxohacteriaceae  a  phenomenon  which  presents  a  cer- 
tain striking  resemblance  to  the  Acrasieae.  These  organisms  are 
distinguished  from  other  bacteria  in  having  two  definitely  recurring 
periods  in  their  life  cycle  —  "one  of  vegetation,  the  other  of  fructi- 
fication or  pseudo-fructification  through  the  simultaneous  and  con- 
certed action  of  numerous  individuals.'^  During  the  vegetative 
stage,  the  rods  lie  separate.  Through  some  contagious  impulse, 
they  concentrate  toward  central  points,  by  means  of  oscillating 
motions,  pile  up  one  on  another  and  become  either  gradually  changed 
into  rounded  spores,  as  in  one  group,  or  else  encysted  en  masse. 
In  Myxococcus,  the  spores  are  heaped  in  stalked  or  sessile  sori  and 
the  fructifications  resemble  those  of  Guttulinopsis  and  Guttulina.  In 
the  more  complicated  forms  of  the  Myxohacteriacecte  in  which 
pseudocysts  are  produced,  the  fructifications  show  little  external 
resemblance,  it  is  true,  to  those  of  the  Acrasieae,  yet  one  may  read- 
ily compare  the  encysted  masses  of  but  slightly  modified  rods  which 
are  enclosed  in  mucus,  to  the  microcyst  aggregations  of  Guttulinopsis, 
since  in  both  cases  little  modified  individuals  are  held  en  masse  by 
a  mucous  substance. 

Especially  does  the  possession  of  the  physiological  equivalent,  the 
aggregation  of  bacteria,  or  "  pseudoplasmodium,"  recall  at  once  the 
Acrasieae.  De  Bary  considered  the  aggregation  of  myxamoebae 
in  the  lower  order  and  the  fusion  into  plasmodia  in  the  higher  organ- 
isms, as  the  crucial  marks  separating  the  Mycetozoa  from  all  other 
forms.  In  this  group  of  bacteria,  also,  we  have  another  instance  of 
pseudoplasmodtum  formation.  But,  as  cautiously  suggested  by  Dr. 
Thaxter,  notwithstanding  the  fact  that  the  general  nature  of  the  two 
corresponding  periods  in  the  Myxohacteriaceae  and  in  the  Acrasieae 
is  in  certain  respects  practically  identical,  the  resemblance  may  be 
purely  accidental,  since  the  cells  of  the  two  organisms  appear  to  dif- 
fer so  widely  in  character. 
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ACRASIEAE  van  Tiegbem,  1880. 

Saprophytic,  usually  copropUilous  organisms,  having  two  definitely 
recurring  stages,  —  a  vegetative  period,  in  which  independent 
myxamoebae  crawl  about  by  means  of  amoeboid  movements  and 
undergo  multiplication  by  division;  and  a  fructifying  period,  in 
which  the  myxamoebae  typically  aggregate  into  colonies  called 
pseudoplasmodia  and  form  either  spores  or  pseudospores,  held 
together  by  a  mucous  substance,  and  borne  in  stalked  or  sessile 
naked  masses,  or  sori. 


Sappiniaceae. 

Myxamoebae  comparatively  large,  with  lobose  pseudopodia.  The 
resting  stage  consists  either  of  a  single  encysted  individual  or  of 
many  individuals  encysted  in  masses  at  the  ends  of  projections  of 
the  substratum. 

This  group  is  included  here  only  provisionally,  since  the  amoebae 
normally  become  encysted  singly,  thus  forming  microcysts,  and  do 
not  sh(fw  the  characteristic  phenomenon  of  aggregation,  or  colony 
formation.  The  aggregations  which,  it  is  true,  often  occur  at  the 
distal  ends  of  small  projections  above  the  surface  of  the  substratum, 
do  not  appear  to  be  due  to  any  chemotactic  stimulus  such  as  must 
be  assumed  to  cause  the  formation  of  true  pseudoplasmodia,  but, 
although  they  may  perhaps  suggest  the  possible  beginnings  of  such 
conditions,  they  are  probably  accidental,  resulting  rather  from  a 
tendency  of  the  amoebae  to  seek  drier  situations  at  the  period  of 
fructification. 

Sappinia  Dangeard,  1896. 

Plate  5,  fig.  1-7. 

Characters  are  those  of  the  order. 

Sappinia  pedata  Dangeard. 

Le  Botaniste,  t.  5,  p.  1-20,  5  figs,  in  text,  1896. 
Amoebae  forming  resting  conditions  of  three  kinds:   ^^amibes 
p^dicell^es,"  in  which  they  are  transformed  into  a  pear  shaped  body 
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without  definite  wall,  raised  above  the  substratum  by  a  stalk  of 
about  equal  length ;  "  kystes  p^dicell^s,"  in  which  they  are  similarly 
modified  but  form  a  definite  wall  about  the  oval  body ;  and  "  spores,'' 
in  which  groups  of  individuals  become  encysted  at  the  ends  of  pro- 
jections from  the  substratum. 

On  dung  of  horse,  cow,  dog.  France;  Russia;  Massachusetts; 
Indiana. 

At  least  two  species  of  this  genus  appear  to  be  common  on  various 
kinds  of  dung  m  this  country,  but  owing  to  the  fact  that  Dangeard 
gives  no  measurements,  I  have  been  uncertain  which  of  them  should 
be  referred  to  Sappinia  pedata.  The  larger  and  more  frequent 
of  the  American  species,  which  I  have  assumed  to  belong  to  aSV//>- 
pinia pedata^  has  the  following  measurements:  stalk  of  the  "ami- 
bes  p^dicell^es ",  30  fi-12b  fi  long;  head,  30  /i-60  /x  long;  rounded 
individuals  ('*  spores  ")  of  the  aggregations,  20  /i-50  /x  in  diameter. 
The  smaller  form,  which  should  probably  be  separated  as  a  distinct 
species,  has  stalked  individuals  measuring  30  ft-40  /x  in  length,  by 
15  /x  in  diameter,  while  the  rounded  encysted  ones  of  the  masses 
measure  15  ^-25  /x  in  diameter.  In  both  forms,  resting  bodies 
comparable  to  the  aggregated  **  spores ''  occur,  as  well  as  "  amibes 
p6dicell^es,"  although  I  have  not  as  yet  observed  the  definitely 
walled  "  kystes  "  which  Dangeard  appears  to  distinguish  from  them. 

The  bodies  which  Dangeard  calls  "spores,"  are,  at  least  in  the 
American  forms,  not  true  spores  but  merely  encysted  individuals 
which  do  not  possess  a  definite  wall  and  which  may  be  revived  into 
an  active  condition  simply  by  placing  them  in  water  or  in  a  nutrient 
decoction.  Furthermore,  while  Dangeard  found  his  organism  on 
old  cultures  which  had  gone  through  several  alternating  stages  of 
dryness  and  wetness,  the  American  representatives  were  observed 
only  in  fresh  cultures. 

It  is  highly  probable  that  the  two  species  of  dung  amoebae 
described  by  Cienkowsky  ('73)  in  his  article  on  Guttulina  rosecty 
and  to  which,  so  far  as  I  am  able  to  find,  he  gave  no  names,  were 
similar  to  Sappinia;  for  he  describes  them  as  collecting  into  a 
naked  spherical  mass  and  certain  ones  as  having  the  "peculiarity  of 
stretching  themselves  out  into  a  long  foot  with  which  they  attach 
themselves  immovably  to  the  substratum,  the  free  end  of  the 
individual    being   erected   perpendicularly   into   the  air."     Among 
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these  amoebae  that  Cienkowsky  examined,  he  noted  one  especially 
which  was  easily  distinguished  by  the  presence  of  two  nuclei  con- 
nected with  each  other.  This  double  nucleus  is  also  a  feature  which 
Dangeard  observed  in  Sappinia  and  he  regarded  it  as  a  stage  of 
nuclear  division.  Many  of  the  individuals  of  the  American  forms 
showed  the  same  peculiarity  even  in  the  resting  encysted  condition, 
but  I  was  not  able  to  decide  whether  they  were  concerned  with  the 
phenomena  of  nuclear  division.  Gruber  has,  in  fact,  described  a 
species.  Amoeba  binucleatay  which  normally  possesses  a  double 
nucleus,  so  that  the  conditions  in  Sappinia  may  be  of  a  similar 
nature. 

It  is,  moreover,  not  impossible  that  in  the  union  of  numerous 
individuals  of  Amoeba  verrucosa  into  a  common  aggregation, 
described  by  Rhumbler  ('98),  .we  have  a  phenomenon  similar  to  the 
aggregation  in  Sappinia.  It  is  suggested  by  Calkins,  however, 
(:  01,  p.  218)  that  the  phenomenon  in  the  case  of  Amoeba  verrucosa 
may  be  the  result  of  the  production  of  numerous  swarm  spores,  aa 
in  Paramoeba. 

GUTTCJLINACEAE. 

Myxamoebae  either  limax  shaped,  without  psendopodia,  or  of 
the  ordinary  form  with  rounded  or  lobose  short  pseudopodia.  Sori, 
irregular  in  shape  or  spherical,  sessile  or  stalked,  consisting  either 
of  spores,  which  possess  a  definite  wall  of  cellulose  or  similar  sub- 
stance, or  of  pseudospores,  which  are  simply  encysted  individuals 
without  definite  walls. 

anttulinopsis  Olive,  1901. 

Plate  5,  fig.  8-22,  26,  26. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  335,  1901. 
Myxamoebae  having  lobose  pseudopodia.     Sori  sessile  or  stalked, 
composed  of  pseudospores,  those  of  the    stalk    usually    slightly 
elongated. 

GkittiilinopsiB  vulgariB  Olive.    Plate  5,  fig.  8-19. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  336,  1901. 
Sori  usually  stalked,   sometimes  sessile,  about   150  fi-500  ft  in 
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height,  by  150  ft-400  fi  broad.  Fructificatious  varying  in  color  from 
whitish  to  dirty  yellowish  according  to  the  character  of  the  substra- 
tum and  the  dryness  of  the  sorus.  Pseudospores  usually  irregularly 
spherical,  about  4  ft-8  fi  in  diameter. 

On  dung  of  horse,  cow,  pig,  mouse,  muskrat,  etc.  Maine; 
Massachusetts ;  Alabama ;  Indiana ;  Porto  Rico. 

This  organism,  which  has  conspicuous  fructifications  so  large  that 
they  may  readily  be  seen  with  the  naked  eye,  is  evidently  of  com- 
mon occurrence,  for  it  has  been  met  with  quite  frequently  on  fresh 
cultures  of  various  kinds  of  dung.  On  the  dung  of  chicken  and 
goose,  I  have  obtained  several  times  a  form  which  shows  at  least 
varietal  distinctions  from  G.  vulgaris.  The  fructifications,  for 
example,  are  usually  larger  and  the  pseudospores  are  somewhat 
smaller  than  in  the  type.  While  the  pseudospores  of  this  form  are 
usually  spherical  and  3  fi^5  fi  in  diameter,  they  may  be  oval  and  4  /a 
-6  ft  by  5  fi-7  fi;  the  son  of  the  variety,  further,  may  be  either 
sessile  or  short  stalked  and  200  fi-500  fi.  by  200  ;a-700  fi. 

Although  Ghittulina  aurea  of  van  Tieghem  may  prove  to  be  iden- 
tical with  the  above  species,  with  which  it  agrees  in  the  measure- 
ments of  its  resting  bodies,  the  fact  that,  according  to  the  original 
description,  this  organism  possesses  resting  bodies  which  are  charac- 
terized as  "  spores,"  having  a  golden  yellow  color,  renders  it  improb- 
able that  the  two  forms  are  the  same. 

anttulinopslB  stipitata  OUve.    Plate  5,  fig.  25-26. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  336,  1901. 

Sori  yellowish  white,  long  stalked,  the  stalk  composed  of  indi- 
\'iduals  similar  to  those  of  the  head.  Sorus  about  3  mm.-1.2  cm. 
high ;  the  stalk  about  800  fi.  long,  the  head  250  fi,  in  diameter. 

On  dung  of  dog.     New  Haven,  Conn. 

This  species,  the  largest  representative  of  the  genus,  has  been 
met  with  but  once,  and  is  founded  on  a  mounted  specimen  and  dried 
material  collected  at  New  Haven  some  years  ago  by  Dr.  Thaxter. 
It  is  especially  characterized  by  its  long  stalk,  which,  unlike  that  of 
the  following  form,  is  composed  of  cells  similar  in  shape  and  size  to 
those  of  the  sorus. 
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Onttalinopsis  clavata  Olive.    Plate  5,  fig.  20-22. 
Proc.  Araer.  acad.  arts  and  sci.,  vol.  87,  p.  386,  1901. 

Sori  yellowish  white  when  young,  comparatively  long  stalked, 
the  stalk  composed  of  a  column  of  slightly  elongated  individuals 
sofrounded  by  mucus.  The  stalk  cells  held  within  the  peripheral 
mucus,  adhere  together  after  the  deliquescence  of  the  pseudospores 
of  the  head,  forming  at  the  apex  a  rounded  or  conical  columella  of 
elongated,  adherent  cells.  Sorus  about  400  fi-SOO  fi  in  height,  the 
stalk  about  170  /a-250  fi  long,  the  head  100  fi-400  fi  in  diameter. 
Pseudospores  of  the  head  somewhat  broadly  oval,  8  /i-4  ft  by  6  /a-7  /i, 
or  spherical,  then  4  fi-b  fi  in  diameter ;  those  of  the  stalk  about  3  fi 
-6  ft  by  7  fi-10  fjL. 

On  dung  of  dog.    Cambridge,  Mass. ;  Indiana. 

This  distinct  species  has  been  frequently  met  with  in  fresh  cul- 
tures of  the  dung  on  which  it  has  its  habitat.  The  base  of  the  stalk 
furthermore,  is  often  imbedded  in  an  abundant  mucus,  which  is 
especially  noticeable  when  it  swells  after  being  placed  in  the  water. 
Although  the  differentiation  in  shape  seen  in  the  individuals  of  the 
stalk  is  indeed  slight,  such  a  phenomenon,  nevertheless,  serves  to 
suggest  the  possible  beginnings  of  stalk  differentiation  leading  to 
the  complicated  conditions  observed  in  the  Dictyostdiaceae. 

Gkittnlina  Cienkowsky,  1878. 
Plate  5,  fig.  28-24,  27-89. 

Trans,  bot.  sec.  4th  meeting  of  Russ.  nat.  at  Kazan,  1878. 
Myxamoebae  normally  Umax  shaped,  without  pseudopodia.     Son 
irregular  in  shape  or  spherical,  sessile  or  stalked,  composed  of  spores 
which  have  a  definite  protective  cell  wall.    The  cells  of  the  stalks 
somewhat  differentiated  in  shape. 

Onttulina  rosea  Cienkowsky. 

Trans,  bot.  sec.  4th  meeting  of  Russ.  nat.  at  Kazan,  1878. 

"  Sori  short  stalked  and  rose  colored ;  head  700  ft  long,  supported 
upon  a  stalk  of  about  equal  length.  Spores  of  the  head  spherical ; 
those  of  the  stalk  closely  laid  and  wedge  shaped.'^ 

On  dead  wood.     Russia. 
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This  form  has  never  been  met  with,  so  far  as  I  am  aware,  since 
its  original  discovery.  In  view  of  the  fact  that  the  article  above 
qaoted  marks  the  earliest  record  of  pseudoplasmodium  formation, 
and  also  that  this  is  a  type  to  which  van  Tieghem  and  Fayod  have 
doubtfully  referred  other  forms,  it  is  unfortunate  that  Outtuluia 
rosea  is  not  described  more  adequately  and  illustrated  by  drawings. 

The  following  translation  of  that  portion  of  the  original  descrip- 
tion, which  is  in  Russian,  that  relates  to  this  form  is  appended  for 
convenience  of  reference.  In  Just's  Jahresbencht  of  1873,  may  also 
be  found  an  accurate  translation  of  the  complete  article,  with  the 
exception  of  some  minor  omissions  relating  to  Sappinia-like  amoebae. 

"  Ovittdina  rosea  represents  a  simplified  type  of  the  Myxomycetes. 
It  appears  as  a  microscopic  drop  of  rose  color,  attaining  a  length  of 
.07  mm.  and  borne  upon  a  stalk  of  about  equal  length.  Guttulina 
consists  of  a  heap  of  cells,  which  is  not  covered  with  a  common 
membrane.  In  the  head,  the  cells  are  globular,  and  in  the  base  they 
are  closely  laid  and  show  wedge  shaped  individuals,  arranged  in 
rows.  All  the  cells  contain  a  red  protoplasm  and  a  nucleus;  in 
water  the  whole  contents  of  the  cell  germinate  and  appear  in  the 
form  of  an  amoeba,  similar  to  Amoeba  Umax  Dujardin,  the  fusion 
of  which  the  author  did  not  observe.  In  a  young  condition,  they 
divide.  From  this  account,  it  appears  that  O.  rosea  represents  a 
new  organism,  which  is  similar  to  JDictyostelium  mucoroides  Brefeld^ 
but  without  the  enveloping  membrane,  and  the  amoebae  here  only 
heap  up,  form  cysts  or  spores  and  do  not  fuse." 

Onttnlina  protaa  Fayod.    Plate  5,  fig.  27-39. 
Bot.  zeit.,  bd.  41,  p.  167-177,  pi.  2,  1883. 
Copromyxa  protea  Zopf . 
Son  1-3  mm.  high,  sessile  or  short  stalked,  of  somewhat  irregular 
form,  yellowish  white,  with  crystalline  lustre.     Spores  9  /ui  by  14  fi ; 
hyaline,  colorless  or  slightly  yellowish,  more  or  less  oblong  or  oval^ 
bean  shaped,  or  almost  triangular  in  outline. 
On  dung  of  horse  or  cow.    Germany. 

This  form,  which  is  known  only  from  Fayod's  original  description^ 
is  retained  under  its  original  name,  notwithstanding  the  fact  that  it 
has  been  separated  by  Zopf  under  the  name  Copromyxa  on  the 
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ground  that  '^  the  myxamoebae  undergo  no  differentiation  into  stalk 
and  head  cells,  whereas  in  Cienkowskj's  form,  there  is  a  slight  dif- 
ferentiation." The  fact  that  certain  species  of  Guttulinopsis  show 
both  stalked  and  sessile  forms  in  the  same  culture  diminishes  the 
importance  of  the  stalk  as  a  character  of  generic  value  and  justifies 
the  resumption  of  the  original  name  given  by  Fayod. 

Onttulina  aurea  van  Tieghem. 
Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

^^  Outtidina  aurea  has  its  fruit  pedicelled  and  resembles  closely 
O.  rosea,  but  differs  in  color.  Spores  spherical,  4  fi-Q /jl^  golden 
yellow.     Upon  dung  of  horse."    France. 

GkittuUna  seBSilis  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

'^  Fruit  sessile ;  a  simple  droplet  of  pure  white,  resting  directly  on 
the  substratum.  Spores  oval,  colorless,  aggregated  in  a  sphere 
and  cemented,  as  in  the  preceding  species,  by  a  gelatinous  substance, 
4  /A  X  8  fu     On  the  integument  of  beans  in  a  state  of  decay."    France. 

Guttulina  aurea  and  O.  sessUis  are  known  only  from  the  original 
descriptions  above  quoted.  Should  it  prove  that  these  two  forms 
possess  pseudospores  instead  of  spores,  they  should  then  be  trans- 
ferred to  Guttulinopsis. 

A  form  found  on  skunk  dung  by  Dr.  Thaxter  (pi.  5,  ^g,  23- 
24)  possesses  oval,  colorless,  resting  bodies  of  approximately  the 
same  size  as  those  of  Guttulina  sessilis.  Lack  of  figures  and  of 
other  sufficient  information  concerning  van  Tieghem's  species  pre- 
vents, however,  any  certainty  as  to  the  relationships  of  the  two 
organisms. 


DicTYOSTELiACEAE  Rostafinski. 

Myxamoebae  possessing  slender  elongated  pseudopodia.  Sori 
consisting  of  spherical  masses  of  spores  or  of  a  chain  of  spores ; 
stalked,  the  stalks  composed  of  distinct  parenchyma-like  cells  with 
cellulose  walls. 
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Acrasis  van  Tieghem,  1880. 

Bull  de  la  soc.  bot.  de  France,  t.  27,  p.  817, 1880. 
Spores  concatenate,  terminating  an  erect  simple  filament  consist- 
ing of  a  single  row  of  superposed  cells. 

Acrasis  granulata  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  817,  1880. 

Spores  spherical,  with  a  slightly  roughened  or  granular  wall,  hav- 
ing a  cuticularized  external  portion  of  deep  violet  color;  10  /Lt-15  ft 
in  diameter,  often  unequal  in  the  same  chain,  the  chain  varying 
much  in  the  number  of  component  spores  and  cells. 

On  a  culture  of  beer  yeast.    France. 

This  species  also  is  known  only  from  the  original  description. 
Although  the  writer  has  made  many  cultures  of  all  sorts  of  brewery 
products,  the  form  has  not  been  found. 

Van  Tieghem  has  noted  in  his  article  on  this  organism  that  luxuri- 
ant conditions  sometimes  yield  fructifications  in  which  several  stalks 
are  intimately  united  so  that  a  colony  is  formed  which,  with  the 
exception  of  the  blackish  color,  resembles  a  Coremium. 

Dictyosteliom  Brefeld,  1869. 
Plates  6,  7,  8. 

Sori  stalked  ;  the  stalk  simple  or  only  occasionally  bearing  irreg- 
ularly disposed  branches;  luxuriant  fructifications  frequently  gre- 
garious.    Sori  spherical,  or  subglobose. 

Dictyosteliiim  mncoroides  Brefeld.     Plate  8,  ^g,  107. 
Abh.  d.  Senck.  nat.  ges.,  bd.  7,  p.  85-107,  pi.  1-3,  1869. 
Ceratopodium  elegans  Sorokin. 
Sorus  and  stalk  white,  or  when  old,  yellowish ;  the  fructifications 
vary  in  height  from  2-3  mm.  to  1  cm.  or  more.     Spores  oval  or 
elongated  ellipsoid,  2.4  /£-3  ft  by  4  /Lt-6  /i. 

On  the  dung  of  various  animals,  such  as  horse,  rabbit,  dog,  guinea 
pig,  grouse,  etc.    Also  found  on  cultures  of  yeast,  paper,  fleshy  fungi, 
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etc.,  in  a  state  of  decomposition.       Germany;  Russia;   England; 
common  in  America. 

This  very  common  species  is  extremely  variable  in  the  size  of  its 
spores  and  fructifications.  The  limits  of  the  spore  measurements 
as  given  by  Brefeld  in  his  original  description  have  been  therefore 
somewhat  increased.  The  sori  also,  like  those  of  other  species  of 
Dictyostelium,  are  quite  variable  in  size,  ranging  from  about  100  /a- 
600  /A  in  diameter. 

It  has  been  mentioned  before  in  the  first  part  of  this  paper  that 
Coemans  ('63),  misled  by  finding  Dictyostelium  in  close  proximity 
with  certain  moulds,  regarded  it  as  a  pycnidial  condition  of  Rhizopus ; 
his  account,  moreover,  is  the  first  published  observation  of  an  organ- 
ism belonging  to  this  group  of  the  Acrasieae. 

Dictyostelium  sphaerocephalnm  (Cud.)  Sacc.  and  March. 
Plate  8,  fig.  109. 

Aanw.  myc.  Nederl,  9-10,  p.  89,  pi.  4,  fig.  4,  1885. 
HycUoatilbum  aphaerocephalum  Oudemans. 

Sorus  white ;  when  old,  yellowish  or  greenish  white.  Stalk  fre- 
quently very  long  and  luxuriant,  varying  from  2  mm.  to  1.5  cm. 
Spores  oval,  rarely  spherical,  or  sub-inequilateral,  3  /Lt-5  /i  by  5/Li-lOfi. 

Dung  of  mouse  (common),  rat,  bird,  toad,  deer,  turtle,  muskrat, 
etc.  Holland ;  Belgium  ;  Liberia ;  New  Hampshire ;  Cambridge 
and  Boston,  Mass.;  Pennsylvania ;  Florida. 

In  the  above  description,  the  limits  of  the  measurements  of  spores 
and  of  the  length  of  stalks  are  greater  than  those  given  by  Marchal 
('85),  by  whom  the  maximum  length  of  the  spore  is  stated  as  8  /li 
and  that  of  the  stalk  as  5  mm.  The  measurements  of  the  fructifica- 
tions are  certainly  more  variable  than  indicated  by  Oudemans  ('85), 
who  in  his  description  of  this  form  as  a  hyphomycetous  organism, 
gives  4  /A  as  the  breadth  of  the  spore,  by  5  /Lt-6  /a  in  length. 
Marchal,  in  founding  this  species,  has  evidently  utilized  his  own 
observations  as  well  as  the  earlier  published  description  of  the  Dutch 
form,  since,  as  will  be  seen  above,  he  increases  somewhat  Oudemans' 
measurements.  Judging  from  the  latter's  description,  it  is  by  no 
means  certain  that  Oudemans  had  a  form  sufficiently  distinct  from 
the  common  Dictyostelium  mucoroides  to  warrant  making  it  another 
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species,  since  his  measurements  correspond  in  the  main  with  those 
of  Brefeld's  species.  Marchal's  Belgian  form,  however,  according 
to  his  statement,  ('85,  p.  42),  differed  from  Dictyostdiuyn  mucoroides 
in  the  fact  that  the  spores  were  twice  as  large.  But,  as  will  be  seen 
by  the  measurements  given  above,  the  great  variation  in  size  of  the 
spores  makes  this  difference  by  no  means  as  great  as  indicated ;  and, 
although  the  present  arrangement  is  retained  for  the  present,  it  may 
prove  desirable  to  unite  these  two  variable  species. 

Dictyostalimn  rosenm  van  Tieghem. 

Bull,  de  la  soc.  hot.  de  France,  t.  27,  p.  317, 1880. 

"  Spore  mass  spherical,  of  a  bright  rose  color.  Spores  elongated 
oval,  4  /Li  by  8  /Li.  On  the  dung  of  various  animals ;  especially  on 
rabbit  dung,  in  company  with  PUobohis  microsporus"     France. 

DictyoBtalimn  lactenm  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

''  The  mass  of  spores  forms  a  milk  white  drop  at  the  summit  of  a 
stalk  which  I  have  always  seen  composed  of  a  single  row  of  cells. 
Spores  colorless,  spherical,  very  small,  2  ft-5  fi  in  diameter.  This 
form  has  been  met  with  several  times  on  decaying  agarics."     France. 

Neither  of  the  two  preceding  forms  has  been  found  in  American 
cultures,  hence  the  writer  can  add  nothing  to  our  knowledge  con- 
cerning them. 

Dictyostelinm  brevicanle  OUve.    Plate  8,  fig.  108. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  340, 1901. 
Sorus  white ;  stalks  1-3  mm.  high.     Spores  oval,  3  fi-4  /i  by  4  /i 
-7  /x  or  rarely  spherical  and  3  /ur-4  /a  in  diameter. 
Dung  of  sheep  and  goat.     Cambridge,  Mass. 

A  small,  erect  fructification,  quite  constant  in  the  possession  of  a 
short,  rather  rigid  stalk,  bearing  a  sorus  of  comparatively  large  size, 
and  very  different  in  aspect  from  the  long,  luxuriant,  frequently 
flexuous  fnictifications  of  D,  mucoroides  and  D,  sphaerocephalum. 
Throughout  the  four  years  that  this  species  has  been  kept  growing 
in  laboratory  cultures,  it  has  retained  its  original  distinct  characters. 
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Dictyostelinin  porptireiim  Olive.    Plate  7,  fig.  98-104. 
Proc.  Anier.  acad.  arts  and  sci.,  vol.  87,  p.  840,  1901. 

Sorus  and  stalk  purplish  or  violet ;  when  mature,  almost  black. 
Spores  oval,  rarely  somewhat  inequilateral,  8  /i--5  ft  by  5  fi-S  fx. 

Dung  of  mouse,  toad,  cow,  horse,  sheep,  muskrat.  Cambridge, 
Mass.;  Indiana;  Florida. 

This  distinct  species,  well  marked  by  its  color,  was  collected  in 
August,  1897,  in  Crawfordsville,  Indiana,  on  mouse  dung  cultures, 
and  in  October  of  the  same  year  by  Dr.  Thaxter  in  Eustis,  Florida, 
on  toad  dung.  Both  forms  have  been  cultivated  ever  since  in  the 
laboratory,  with  no  particular  precautions  as  to  the  dissemination  of 
the  spores,  and  it  is  not  impossible  that  the  fructifications  which 
appeared  at  Cambridge  on  substrata  other  than  the  two  just  men- 
tioned, represent  laboratory  escapes. 

Dictyostelium  anrenm  Olive.    Plate  6,  fig.  68-64. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  87,  p.  840, 1901. 

Mature  sori  light  to  golden  yellow,  1.5  mm.~4  mm.  high.  Spores 
oval,  or  frequently  inequilateral,  2.5  /x-8  /i  by  5  fi-S  fi.  Mouse  dung 
from  Porto  Rico. 

This  species,  communicated  by  Dr.  Thaxter,  is  quite  well  defined 
through  the  color  of  its  fructifications,  but  especially  so  by  its  myx- 
amoebae  and  its  manner  of  growth.  It  matures  very  slowly  on  a 
horse  dung  decoction  or  on  other  media  especially  favorable  for  the 
rapid  development  of  the  common  species ;  while  the  myxamoebae, 
instead  of  possessing  the  usual  form  with  elongated,  sharp  pseudo- 
podia,  are  in  general  irregularly  lobed  and  nodulated,  even  when 
growing  under  normal  conditions.  Such  irregular  shapes  are  similar 
to  those  assumed  by  the  myxamoebae  of  other  species  when  they 
are  growing  under  such  abnormal  conditions  as  are  furnished  by  an 
insufficient  water  supply. 

Polysphondylium  Brefeld,  1884. 

Plates  6,  7,  8. 

Schimmelpilze,  bd.  6,  p.  1-34,  pi.  1-2,  1884. 

Sori  spherical,  borne  terminally  on  primary  and  secondary  stalks, 

the  latter  branching  in  whorls  from  the  main  axis ;  the  fructification 

occasionally  simple  as  in  Dictyostelium.     Whorls  varying  in  number 

from  1  to  10,  and  the  number  of  branches  at  each  node  from  1  to  6. 
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The  fact  that  fructifi cations  seemingly  similar  in  all  respects  to 
those  of  Dictyostelium  may  occasionally  be  formed  (pi.  8,  fig.  118, 
a) ,  especially  on  van  Tieghem  cell  cnltores,  together  with  the  fact 
that  the  stalks  and  spores  of  the  two  are  alike  in  general  stracture, 
indicates  that  Polysphondylium  and  Dictyostelium  are  very  closely 
related  to  each  other.  It  is  possible  that  the  distinction  is  not  great 
enough  to  warrant  the  retention  of  the  two  forms  as  distinct  genera. 
Yet  the  almost  constant  character  seen  in  Polysphondylium  involv- 
ing the  bearing  of  whorls  of  branches  all  of  about  equal  length, 
indicates  that  the  two  organisms  possess  important  physiological  as 
well  as  structural  differences. 


PoljnEiphondyliiim  violacenm  Brefeld.  Plate  8,  fig.  112-118. 
Schimmelpilze,  bd.  6,  p.  3-34,  pi.  1-2, 1884. 

Sori  and  stalks  purplish  or  dark  violet,  varying  in  height  from 
about  i  cm.  to  2  cm. ;  sori  about  50  /x-300  fi  in  diameter.  Spores 
elongated  oval,  2.5  /i-5  /i  by  6  fi-S  fx. 

On  dung  of  horse,  bird,  sheep,  toad,  muskrat.  Italy;  Maine; 
New  Hampshire;  Massachusetts;  Florida. 

The  limits  of  spore  measurement  as  given  by  Brefeld  have  been 
increased  here  as  in  other  instances.  The  form  growing  on  bird 
dung,  brought  by  Prof.  F.  O.  Grover  from  Center  Ossipee,  N.  H., 
and  the  Massachusetts  form  on  the  dung  of  muskrat,  seem  to  corre- 
spond very  closely  to  the  type  description.  The  spores  of  the  Maine 
and  Florida  forms  are  somewhat  smaller,  while  the  general  aspect  of 
the  fructifications  is  different  in  that  they  are  more  delicate  and  less 
luxuriant  and  the  sori  have  a  less  diameter  than  do  those  of  the  type. 
These  differences,  however,  seem  hardly  more  than  varietal. 


PoljnEiphondylium  pallidum  Olive.    Plate  8,  fig.  119-120. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  342,  1901. 

Sori  and  stalks  white,  the  sori  about  50  fi-SO  fi  in  diameter. 
Spores  oval,  2.5  fiS  /i  by  5  /1-6.5  fi ;  or  occasionally  spherical,  about 
7  /x-8  fx  in  diameter. 

On  dung  of  ass,  rabbit,  muskrat.  Liberia,  Africa;  Arlington  and 
Stony  Brook,  Mass. 
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This  delicate  species  is  well  characterized  by  the  small  size  of  its 
sori.  In  an  interesting  specimen,  found  by  Mr.  A.  F.  Blakeslee  on 
mnskrat  dang,  luxuriant  fructifications  showed  that  some  of  the 
branches  themselves  bore  several  whorls  of  branchlets.  That  this 
doubly  verticillate  character  was  not  constant,  however,  was  proved 
by  growing  the  form  on  a  sterilized  nutrient  medium,  on  which  the 
fructifications  showed  simply  the  normal  method  of  branching. 

Poljrsphondyliom  album  Olive. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  342, 1901. 
Sori  and  stalks  white,  the  sori  100  /a-200  fi  in  diameter.     Spores 
oval,  2.5  /x-3  /i  by  4  fi-6.6  fi. 

On  dung  of  toad  from  Eustis,  Florida. 

Although  the  two  forms  above  described  have  some  features  in 
common,  their  gross  characters  are  such  as  to  justify  their  being 
classed  as  separate  species.  The  sori  of  P.  album  are  not  only  larger 
but  are  usually  more  numerous  in  a  whorl,  hence  its  fructifications 
are  more  conspicuous ;  moreover,  the  stalks  of  this  species  are  rather 
constantly  weak  at  the  base,  so  that  the  fructifications  lie  close  to 
the  substratum  in  a  characteristic  fashion. 

Coenonia  van  Tieghem,  1884. 

Bull,  de  la  soc.  bot.  de  France,  t.  31,  p.  303-306,  1884. 
Sorus  globular,  borne  at  the  smnmit  of  a  stalk  which  is  dilated 
into  a  sort  of  cupule,  in  which  the  sorus  is  supported. 

Coenonia  denticnlata  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  31,  p.  803-306,  1884. 

Sorus  yellowish  ;  stalk  colorless,  2  to  3  mm.  high,  having  a  dilated 
base  and  expanding  at  the  summit  into  a  cupule  which  b  finely 
toothed  at  its  edges,  each  peripheral  cell  of  the  stalk  bearing  a 
tooth  or  papilla  on  its  exposed  side.  Spores  6  fi-S  fi  in  diameter^ 
with  yellowish  cell  walls. 

On  decaying  beans.    France. 

This  remarkable  form,  so  far  as  I  am  aware,  has  not  been  met 
with  sinc^  it  was  originally  described  by  van  Tieghem.     The  fructi 
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fications  undoubtedly  show  a  high  degree  of  differentiation.  The 
author  remarks  that  the  teeth  on  the  periphery  of  the  stalk  "evi- 
dently facilitate  the  mounting  of  the  myxamoebae,  while  those  of 
the  border  and  of  the  cells  constituting  the  upper  face  of  the  cupule 
retain  the  spores,  playing  an  analogous  role  to  that  of  the  teeth  of 
Mucor  spinosus"  Luxuriant  cultures  further  showecf  occasional 
branching  fructifications;  the  main  stalk  then  bore  a  verticel  of 
three  equidistant  branches,  each  similar  to  the  main  axis. 
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No.    7.— THE   LIFE  HISTORY,  THE   NORMAL   FISSION, 

AND  THE   REPRODUCTIVE   ORGANS   OF 

PLANARIA   MACULATA, 

BY   WINTERTON   C.    CURTIS. 

Introduction. 

The  work  of  this  paper  has  been  carried  on  at  the  Johns  Hopkins 
University  during  the  three  yeai-s  previous  to  1901,  and  I  wish  to 
express  my  sincere  gratitude  to  Prof.  W.  K.  Brooks  for  his  kindly 
help  and  guidance  throughout  the  course  of  my  study.  I  am  also 
indebted  to  the  authorities  at  the  Marine  biological  laboratory, 
Woods  Holl,  Massachusetts,  for  the  privileges  extended  to  me 
by  that  institution  in  the  course  of  my  work  there  during  the 
past  three  summers. 

The  absence  of  reproductive  organs  dui-ing  the  entire  year  in 
Planaria  macxdata  from  certain  localities  and  the  appearance  of 
these  organs  regularly  each  year  in  specimens  from  other  localities, 
aroused  my  interest  and  led  me  to  seek  some  explanation.  While 
accumulating  data  upon  the  presence  or  absence  of  these  organs  in 
different  localities  and  seasons,  I  found  in  the  localities  where  repro- 
ductive organs  are  not  developed  abundant  material  for  a  study  of 
the  normal  fission,  and  since  the  normal  fission  of  planarians,  while 
mentioned  by  many  writers  during  the  past  ten  years,  has  not  been 
adequately  described  or  figured  in  a  single  instance,  with  the  possi- 
ble exception  of  Planaria  fiasipara  (Kennel,  '88)  which  presents 
just  the  opposite  of  the  type  of  fission  in  Planaria  maculata^  I  have 
attempted  a  thorough  description  of  this  process  as  it  occurs  in  the 
latter  species.  The  entire  absence  of  reproductive  organs  in  many 
localities  remains  considerable  of  a  mystery,  but  I  give  the  data 
thus  far  obtained  under  the  head  of  life  history.  Finding  that  the 
reproductive  organs  of  this  common  form  had  never  been  desciibed, 
I  published,  in  1900,  a  short  note  on  their  anatomy  and  develop- 
ment, and  these  observations  are  further  elaborated  in  this  paper. 
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The     Life    History    op    Planaria    maculata    in    Dippebent 

Localities. 

With  a  single  exception,  all  the  Triclads  which  I  have  found 
described  as  reproducing  asexually,  are  without  reproductive  organs 
during  the  period  of  fission.  The  one  exception  is  the  land  plana- 
rian  Placocephaltcs  semperi  mentioned  by  von  Graff  ('99,  p.  224). 
There  is  also  to  my  knowledge  but  a  single  exception  to  this  in 
the  Rhabdocoeles,  i?tz.,  Microstomum  (Sekera,  '88).  Since  all 
planarians  for  a  long  time  after  hatching  remain  without  these 
organs,  it  might  easily  be  supposed  that  it  was  during  this  post- 
embryonic  period  that  the  asexual  reproduction  occurred.  In  a 
hypothetical  case  we  might  suppose  the  young  hatched  in  the  spring 
and  early  summer,  and  from  then  until  the  fall  there  might  be  more 
or  less  asexual  reproduction.  In  the  fall  this  ceases  and  the  repro- 
ductive organs  make  their  appearance.  After  the  egg  laying  in  the 
following  spring  the  adults  might  die  or  they  might  lose  their 
reproductive  organs  and  live  on.  In  the  latter  case  they  would  at 
the  end  of  the  summer  be  indistitiguishable  from  the  young  of  that 
year.  If  it  could  be  proved  that  the  adults  all  die  after  their  egg 
laying,  i.  6.,  live  but  one  year,  we  should  then  have  a  kind  of 
alternation  of  generations  in  which  all  the  individuals  resulting 
from  the  sexual  multiplication  became  sexually  mature.  If  it  could 
not  be  proved  that  all  the  old  ones  died  off,  we  should  have  the 
possibility  and  even  the  probability  that  their  reproductive  oi^ans 
disappeared  and  they  again  passed  through  a  season  of  asexual 
reproduction  with  the  younger  worms.  We  should  then  represent 
the  life  history  as  made  up  of  alternate  periods  of  asexual  and 
sexual  reproduction.  This  would  explain  the  entire  absence  of 
reproductive  organs  in  all  the  worms  of  a  locality  at  certain  seasons 
and  the  abundant  occurrence  of  normal  fission. 

In  one  locality,  where  I  have  observed  them  for  three  years, 
Platiaria  maculata  goes  through  some  such  series  of  changes  as 
that  I  have  just  indicated,  with  the  probability  that  the  old  ones 
live  on  after  the  egg  laying.  *The  point  of  interest  is,  that  there 
seem  to  be  different  courses  in  different  localities.  I  have  taken 
systematic  observations  in  a  number  of  places  during  the  past  three 
years,  the  results  of  which  can  best  be  presented  by  a  statement  of 
the   data   obtained.     I  should  preface  this  by  saying  that  I  have 
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taken  as  many  precautions  as  seem  to  me  necessary  to  guard  against 
the  possibility  of  my  dealing  with  two  distinct  species  or  two  varie- 
ties of  a  species  where  but  one  has  been  previously  recognized. 
There  are  no  external  differences  between  the  worms  of  the  sev- 
eral localities  beyond  the  variations  in  color  which  one  might  expect. 
Specimens  from  a  single  locality  will  often  differ  more  in  color  than 
any  specimens  collected  from  localities  where  the  life  history  is 
entirely  different.  So  far  as  I  can  ascertain  from  the  most  care- 
ful measurements,  the  shape  of  the  head  and  other  proportions  are 
identical  in  all  the  locaUties.  What  I  have  learned  regarding  the 
changes  in  the  several  localities  is  as  follows :  — 

Locality  1.  All  the  worms  are  large  and  sexually  mature  in  the 
spring.  During  May  and  June  they  lay  their  eggs.  In  July  the 
young  and  adults  are  found  together  and  are  easily  distinguishable. 
In  the  latter  part  of  July  and  during  August  the  adults  are  found 
with  their  reproductive  organs  in  all  stages  of  degeneration  and 
sometimes  show  evidence  of  fission  before  these  have  entirely  dis- 
appeared. Toward  the  end  of  August  and  in  early  September  no 
reproductive  organs  are  to  be  found  in  any  of  the  individuals  and 
the  old  ones,  if  still  alive,  cannot  be  distinguished  from  the  young. 
They  are  found  during  these  two  months  reproducing  by  fission  to 
a  very  considerable  extent.  In  the  fall  the  fission  stops  and  all  the 
individuals  develop  reproductive  organs  in  preparation  for  the  egg 
laying  of  the  next  spring.     This  has  been  observed  for  three  years. 

Locality  2.  The  same  as  locality  1,  save  that  I  have  never  seen 
any  satisfactory  indications  of  fission.  This  is  then,  as  far  as  the 
observations  go,  an  exclusively  sexual  locality.  Observed  the  same 
course  for  three  years. 

Locality  3.  A  period  of  very  active  fission  was  observed  during 
June,  July,  and  August.  No  reproductive  organs  have  ever  been 
discovered,  but  a  single  egg  capsule  was  once  found  which  shows 
that  sexual  individuals  do  sometimes  occur.     Observed  for  one  year. 

Locality  4.  A  period  of  very  active  fission,  as  in  locality  3,  which 
begins  in  June  and  lasts  until  the  last  of  September,  but  no  repro- 
ductive organs  or  traces  of  the  egg  capsule  have  ever  been  seen. 
Specimens  examined  in  November  and  again  in  May  showed  no 
sign  of  reproductive  organs.  Observed  the  same  for  two  years. 
The  account  of  the  fission  in  Planaria  mactdata  given  by  Randolph 
('97)  was  based  upon  worms  from  this  locality. 
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In  another  locality  which  I  have  kept  track  of  for  one  year  there 
seems  to  be  the  same  condition  as  in  locality  1. 

These  observations  are  based  upon  many  more  individuals  than 
those  I  have  been  able  to  stain  whole,  or  to  section.  The  egg  cap- 
sules remain  upon  the  stones  for  three  or  four  months  after  the 
young  worms  have  broken  from  them  and  afford  unmistakable  evi- 
dence of  the  occurrence  of  a  reproductive  season  even  though  no 
sexual  worms  are  found.  In  like  manner  when  the  capsules  have 
never  been  found,  though  the  under  sides  of  thousands  of  stones 
were  examined  in  collecting  and  I  was  constantly  looking  for  them, 
it  amounts  to  a  disproof  of  any  extensive  egg  laying  in  a  given  sea- 
son, which  alone  would  be  sufficient  without  the  additional  evidence 
obtained  from  the  absence  of  reproductive  organs  in  all  the  speci- 
mens examined.  When  worms  have  their  reproductive  organs  even 
partially  developed,  the  genital  pore  can  be  readily  seen  on  the  ven- 
tral side,  and  as  they  approach  sexual  maturity  the  two  vasa  deferen- 
tia  full  of  sperm  are  very  noticeable  ventrally  as  two  white  cords  on 
either  side  of  the  pharynx.  This  makes  it  possible  at  the  egg  laying 
season  to  deteimine  the  presence  or  absence  of  reproductive  organs 
in  eveiy  specimen  collected.  These  facts  are  familiar  to  every  one 
who  has  studied  planarians,  but  I  mention  them  in  order  to  show 
the  number  of  specimens  examined  to  furnish  the  basis  for  the  state- 
ments regarding  the  presence  or  absence  of  the  reproductive  organs 
in  the  respective  localities. 

As  to  the  interpretation  to  be  put  upon  these  conflicting  data  :  if 
I  had  only  localities  2  and  4,  the  one  with  no  evidence  of  fission, 
the  other  with  no  sign  of  sexual  organs,  I  should  conclude  that  there 
were  two  vaneties  of  Playiaria  nuxcvlata^  one  of  which  reproduced 
almost  entirely  by  fission  and  in  which  reproductive-  organs  were 
very  rarely  found.  Locality  1,  however,  shows  that  fission  may 
occur  in  what  I  have  termed  a  sexual  locality,  and  locality  3  shows 
that  an  asexual  locality  may  sometimes  produce  worms  with  sexual 
organs.  The  gradation  which  the  four  localities  present,  can,  it 
seems  to  me,  be  explained  by  supposing  that  Planaria  macidata^ 
having  the  power  of  reproducing  itself  by  fission,  which  is  common 
to  many  planarians,  this  mode  of  reproduction  has  been  in  some 
localities  substituted  almost  entirely  for  the  sexual  method.  Whether 
this  substitution  is  permanent  or  only  temporary  can,  of  course,  only- 
he  ascertained  by  observations  extending  over  a  number  of  years. 
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The  fact  that  all  the  specimens  collected  from  a  sexual  locality 
are  found  each  fall  with  reproductive  organs  developing,  shows  that 
this  species  becomes  sexually  mature  the  year  after  hatching, 
whereas  Ijima  ('84)  found  that  the  young  of  Dendrocoelum 
lacteum  did  not  develop  any  reproductive  organs  until  the  second 
year.  Planaria  simpliasima^  which  I  followed  through  the  fall 
and  winter  at  Williamstown,  Mass.,  (:00a)  showed  exclusively 
sexual  individuals  during  that  time.  The  ovaries  and  testes  were  at 
first  found  in  their  younger  stages,  but  in  the  early  spring  they  were 
so  far  developed  as  to  indicate  the  nearness  of  the  sexual  season. 
It  is  therefore  probable  that  this  form  also  develops  its  reproductive 
organs  the  first  year. 

The  Act  op  Normal  Fission  and  the  External  Changes 

Following. 

Jacob  Keller  ('94),  in  an  article  based  upon  the  investigation 
of  normal  fission  in  rhabdocoele  Turbellaria  (Stenostoma  and 
Microstomum)  and  the  regeneration  of  fresh-water  planarians,  has 
tabulated  the  various  modes  of  normal  fission  in  Triclads  and 
Rhabdocoeles.  This  and  his  review  of  the  literature  make  any  such 
attempt  on  my  part  unnecessary.  I  will  merely  indicate  the  schema 
of  the  types  of  fission  according  to  Keller  and  the  plafce  in  this 
which  the  type  found  in  Planaria  maculata  occupies.  He  divides 
the  normal  fission  of  Triclads  into  two  types:  (1)  that  in  which 
the  new  organs  develop  previous  to  the  separation  of  the  new 
formed  individuals  {Planaria  fiasipara^  Kennel,  '88)  and  (2)  that 
in  which  the  development  does  not  begin  until  after  the  new  indi- 
viduals have  separated  (various  land  planarians  and  Planaria 
albissimay  Sekera,  '88).  Such  a  distinction  is  not  hard  and  fast, 
because  the  process  in  Planaria  siihtentaculata  (Zacharias,  '86)  is 
somewhere  between  these  two  conditions.  The  first  type  is  similar 
to  the  fission  which  occurs  in  many  Rhabdocoeles ;  the  second  is  in 
some  cases  a  simple  fragmentation  and  with  difiiculty  distinguished 
from  the  regeneration  following  accidental  mutilation.  Planaria 
macvlata  supplies  just  the  type  of  fission  necessary  to  make  a  very 
complete  series  from  the  one  extreme  to  the  other.  Briefly,  this 
series  is  as  follows :  — 

1.    In  the  normal  fission  of  P.  ftsaipara  (Kennel,  '88),  a  con- 
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striction  appears  a  short  distance  behind  the  month  and  a  new 
worm  is  produced  at  the  posterior  end  of  an  old  one.  Before  the 
two  separate,  the  new  individual  has  begnn  to  feed  for  itself  and  its 
eyes,  brain,  gut,  etc.,  are  in  the  same  condition  as  those  of  tmy 
normal  adult  specimen.  As  the  time  for  separation  approaches,  a 
fuiTow  makes  its  appearance  at  the  place  of  division  and  deepens 
slowly  as  the  internal  changes  progress.  There  is  little  difficulty  in 
recognizing  individuals  about  to  divide,  as  for  some  hours  before 
the  separation  we  have  two  perfect  worms  with  the  head  of  the 
smaller  attached  to  the  tail  of  the  larger  by  a  narrow  isthmus. 
This  type  is  the  same  as  is  found  in  all  Rhabdocoeles. 

2.  In  Planaria  auhtentacidata  (Zacharias,  '86)  the  separation 
occurs  when  the  new  organs  of  the  tail  piece  are  partly  formed. 
The  posterior  gut  rami  are  fused  in  front  of  the  new  pharynx,  but 
the  formation  of  the  head  has  been  delayed.  There  is  an  external 
furrow  which  is  the  first  sign  of  the  approaching  fission  and  is 
visible  until  the  separation  occurs  four  days  later.  My  figure  of  a 
Planaria  macidata  on  the  third  day  after  normal  fission  (pi.  9,  figs. 
5,  17)  shows  the  condition  of  a  tail  piece  of  P,  auhtentacidata  imme- 
diately after  fission. 

3.  The  division  in  P,  maculata  is  at  a  corresponding  place  behind 
the  pharynx,  but  is  preceded  by  no  external  furrow,  internal  devel- 
opment of  organs,  or  histological  changes  along  the  line  of  separation, 
so  far  as  I  can  discover  (pi.  10,  fig.  22).  The  animal  pinches  itself 
in  two  at  a  definite  place  (pi.  11,  figs.  24,  25),  and  the  head  and  tail 
pieces  after  division  are  as  though  cut  in  two  with  a  knife  a  short 
distance  behind  the  pharynx.  The  occurrence  of  the  division  at  a 
corresponding  place  links  this  with  (1)  and  (2),  while  the  separa- 
tion without  any  previous  rearrangement  of  old,  or  development 
of  new  organs  makes  the  fission  of  P,  macidata  almost  the  same  as 
the  last. 

4.  This  is  found  in  many  land  planarians  (Lehnert,  *91 ;  von 
Graff,  '99 ;  Bergendal,  '87 ;  Fletcher  &  Hamilton,  *87)  when  one  or 
more  pieces  of  varying  lengths  are  pinched  off  at  the  posterior  end 
and  each  fragment,  on  regenerating  the  necessary  organs,  becomes  a 
normal  individual. 

Although  Planaria  albiaaima  (Sekera,  *88),  in  which  the  division 
occurs  just  anterior  to  the  pharynx,  might  be  used  to  fill  the  place 
(3)  which  I  have  assigned  to  Planaria  macidata^  the  latter  corn- 
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pletes  the  series  in  a  more  satisfactory  manner  since  its  division  is 
posterior  to  the  pharynx  and  in  exactly  the  same  place  as  (1)  and 
(2).       ■ 

On  reviewing  the  accounts  of  these  authors  (Zacharias,  *86; 
Kennel,  *88;  Sekera,  *88;  von  Graff,  '99,  and  others),  one  finds 
nowhere  given  a  complete  description  with  adequate  figures  of 
either  the  external  or  the  internal  changes  from  day  to  day  in  a 
normally  divided  Triclad.  The  external  changes  have  been  quite 
well  described  by  Kennel  ('88)  in  the  single  case  of  Planaria  fiaai- 
para,  which  is  a  different  type  from  Planaria  maculata,  and  some 
of  the  papers  reviewed  by  von  Graff  ('99)  seem  to  have  indicated 
pretty  well  the  simple  external  changes  of  the  land  Planaria.  The 
histological  changes  connected  with  normal  fission  have  been  quite 
generally  neglected.  Although  Keller  ('94)  mentions  them  as  simi- 
lar  to  those  following  the  regeneration  after  artificial  mutilation,  he 
gives  no  figures  of  the  process  and  seems  to  have  studied  mainly  the 
regeneration  after  artificial  cutting.  The  occurrence  of  fission  in 
P.  macidata  was  first  noted  by  Miss  Randolph  ('97)  in  a  paper  upon 
the  regeneration  of  this  form.  This  is,  however,  only  a  brief  mention 
and  there  is  no  attempt  at  a  detailed  description.  As  so  much  study 
is  being  devoted  to  the  regeneration  of  planarians  after  artificial 
mutilation,  it  seemed  to  me  worth  while  to  offer  a  thorough  descnp- 
tion  of  every  phase  I  could  observe  of  the  normal  fission  and  sub- 
sequent regeneration  of  P.  maculata^  and  this  is  embodied  in  the 
following. 

If  previous  to  the  normal  fission  of  Planaria  macidata  there  is 
any  extenial  furrow  to  indicate  the  place  of  division,  it  can  last  but 
a  very  short  time,  for  many  of  my  specimens  divided  within  a  few 
minutes  after  I  had  scrutinized  them  very  closely  for  some  trace  of 
a  furrow  and  found  none.  This  is  illustrated  by  figure  22,  of  plate 
10,  a  whole  specimen  which  was  found  divided  (pi.  11,  figs.  24,  25) 
soon  after  it  was  drawn.  I  believe,  therefore,  that  the  single  case 
where  I  saw  the  actual  separation  was  the  normal  process.  In  this 
case  the  worm,  just  after  being  transferred  upon  a  spatula  from  one 
dish  to  another,  pinched  itself  in  two  apparently  by  a  quick  muscu- 
lar contraction.  There  was  nothing  more  to  the  process  (pi.  10, 
fig.  22;  pi.  11,  figs.  24,  25).  The  two  pieces  moved  away  without 
inconvenience  and  were  exactly  alike  all  other  newly  divided  pieces 
found  in  the  ponds  or  the  laboratory  (pi.  9,  fig.  2;  pi.  10,  ^g,  19). 
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During  the  collection  at  different  times  of  over  three  thoueand 
worms  for  my  experiments,  I  was  constantly  on  the  watch  for  speci- 
mens with  some  furrow  or  constriction  at  the  place  of  division  and 
I  isolated  many  specimens  which  I  fancied  were  thus  marked.  These 
invariably  failed  to  show  any  furrow  when  they  wei-e  fully  expanded 
and  could  be  more  carefully  observed.  Some  of  them  divided  sev- 
eral days  later,  but  the  absence  of  any  furrow  had  been  previously 
determined  by  several  close  examinations. 

The  examination  of  a  large  number  of  whole  worms  at  the  season 
when  the  fission  is  at  its  height  did  not  show  any  with  signs  of  new 
organs  developing  as  a  forerunner  of  fission.  Serial  sections  of  tail 
pieces  killed  soon  after  the  division  also  show  no  trace  of  the  new 
pharynx,  or  brain,  nor  any  change  in  the  gut.  The  making  of  the 
new  organs  and  rearrangement  of  the  old  are  hardly  apparent  exter- 
nally until  the  second  or  third  day  after  the  fission  occurs,  although 
within  twenl^-four  hours  the  parenchyma  cells  at  the  anterior  end 
cover  the  naked  scar  left  by  the  fission  with  a  delicate  epithelium 
and  form  a  small  cap  of  new  tissue  which  increases  in  size  from  day 
today  (pi.  9,  figs.  3,  12,  13). 

These  facte  seem  to  show  that  the  worm  when  it  is  ready  for 
division  quickly  pinches  iteelf  in  two  at  a  definite  place  behind  the 
pharynx  and  explain  why,  out  of  one  hundred  and  eighty-six  divi- 
sions which  occurred  in  the  laboratory,  I  saw  the  process  in  only 
one  case  though  many  individual  specimens  were  examined  at  fre- 
quent intervals  for  days  at  a  time. 

As  I  can  discover  no  histological  changes  at  the  place  of  fission 
in  the  parenchyma  or  other  tissues  of  the  whole  worms  which  I 
have  sectioned,  I  believe  that  the  division  is  accomplished  by  a  con- 
striction of  the  circular  muscles  which  can  take  place  only  when  the 
animal  is  of  suitable  size  and  proportions  for  division,  and  in  this 
latter  respect  differs  from  what  is  found  in  some  of  the  land 
planarians  (von  Graff,  '99;  Bergendal,  '87),  which  will  almost 
always  divide  if  sufficiently  irritated. 

Wilson  (:00)  has  recently  explained  the  fragmentation  of  a 
Nemertean  (  Cerebratidua  lacteus)  as  due  to  a  violent  muscular  con- 
traction not  preceded  by  any  discoverable  histological  processes 
which  can  aid  the  separation.  The  Nemertean  fragmentation  may 
be  quickly  brought  about  by  almost  any  stimulus  which  irritates  the 
animal,  and  may  cut  through  opposite  any  one  of  the  gut  lobes.     The 
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tiffect  of  irritation  here  and  in  the  land  planarians  led  me  to  try  the 
effect  of  irritating  Planaria  maculata  in  various  ways. 

The  killing  fluids  used  never  caused  whole  worms  to  separate,  as 
frequently  happens  with  the  land  planarians.  No  amount  of  irrita- 
tion with  blunt  instruments  produced  any  result.  Many  small  cuts 
at  different  places  on  the  surface,  transverse  cuts  which  almost 
divided  the  specimen  at  the  place  where  normal  division  occurs,  or 
at  other  points,  and  irregular  mutilations  at  different  places,  are  all 
quickly  healed  and  do  not  produce  any  more  divided  specimens  in 
a  lot  of  twenty  or  twenty-five  worms  than  are  to  be  found  from  day 
to  day  in  lots  which  have  not  been  thus  mutilated,  and  it  is  the 
same  when  single  specimens  are  isolated.  According  to  my  records, 
the  division  was  even  less  in  lots  so  treated.  It  seems,  therefore, 
that  ordinary  irritation  will  not  produce  the  division,  which  must  be 
considered  a  spontaneous  and  perfectly  normal  process  serving  the 
purpose  of  mtdtiplication.  The  facts  which  were  noted  at  the  begin- 
ning of  this  paper,  upon  the  absence  of  reproductive  organs  in  worms 
from  localities  where  fission  occui-s  extensively,  further  demonstrate 
that  the  multiplication  of  the  species  in  such  localities  must  be  accom- 
plished almost  entirely  by  this  asexual  method. 

The  only  influences  by  which  I  succeeded  in  regulating  the  fission  / 
were  food  and  a  fresh  supply  of  water.  These  were  effective  only 
in  a  general  way.  If  twenty  or  twenty-five  worms  are  isolated  and 
not  fed,  some  of  them  will  be  found  divided  from  time  to  time  dur- 
ing the  first  three  or  four  days.  They  may  be  kept  in  this  way  for 
many  weeks,  but  after  the  first  few  days,  even  though  the  water  is 
frequently  changed,  the  divisions  are  so  rare  as  to  be  practically  nil 
and  might  easily  be  explained  by  their  obtaining  food  from  eating 
one  another,  a  thing  which  frequently  happens.  On  the  other  hand, 
if  they  are  kept  well  fed  and  in  clean  water,  such  a  lot  of  worms  will 
have  several  divided  specimens  almost  every  day,  and  these  pieces 
will  often  redivide  before  they  have  reached  normal  proportions,  v 
The  amount  of  division  is  therefore  directly  dependent  upon  the 
amount  of  food.     It  can,  however,  be  checked  by  foul  water. 

In  feeding  the  worms  upon  crushed  snails,  the  water  was  often 
fouled  and  could  not  be  replaced  as  soon  as  would  have  been  desir- 
able by  the  pond  water  in  which  they  were  kept.  In  such  caaes  the 
fission  ceased,  but  from  six  to  ten  hours  after  changing  the  water 
there  seemed  to  be  an  epidemic  of  division.     My  records  show  that  I 
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obtained  as  many  divided  specimens  in  the  twelve  hours  following 
sach  changes  of  water  as  in  all  the  other  times  of  my  experiments, 
although  the  ratio  in  time  was  only  1  to  10.  This  proportion  can 
hardly  be  considered  an  accident,  but  I  think  the  point  is  in  need  of 
more  careful  investigation. 

All  that  these  experiments  indicate  is,  that  the  worms  will  not 
divide  unless  well  fed,  and  that  even  when  they  are  ready  for  divi- 
sion it  may  be  prevented  by  an  abnormal  condition  such  as  the 
foulness  of  the  water.  This  emphasizes  the  necessity  of  having  ail 
the  conditions  as  favorable  as  possible  in  any  such  experiments. 

In  the  laboratory  the  fission  occurred  between  10 :  00  p.  m.  and 
6 :  00  A.  M.  in  thirty-nine  specimens  out  of  forty-two  in  which  the 
approximate  time  of  division  was  recorded.  This  did  not  seem  due 
to  the  amount  of  light  to  which  the  animals  were  subjected  during 
the  day,  for  some  of  the  dishes  were  so  shaded  that  there  was 
practically  no  light,  day  or  night,  except  when  they  were  being 
examined,  and  the  division  was  the  same  in  these  as  in  others  which 
were  exposed  to  the  full  daylight.  Lehnert  ('91)  observed  in 
Bi}xilmm  keirense  that  the  division  took  place  at  night. 

In  trying  to  show  that  the  fission  occurring  in  the  laboratory  is  a 
normal  reproductive  process  I  have  taken  pains  to  show  that  it 
occurs  to  an  even  greater  extent  in  nature.  To  do  this  I  collected 
some  three  thousand  worms  from  different  localities  and  found  them 
with  the  marks  of  more  or  less  recent  division  always  abundant. 
The  following  count  of  the  specimens  collected  at  one  time  is  repre- 
sentative. Whole,  75;  heads,  110;  tails,  60;  odd  mutilations, 
evidently  the  result  of  collecting,  5.  These  figures  are  good  in 
asexual  localities  at  any  time  from  June  to  October,  and  when  it  is 
known  that  tail  pieces  may  redivide  after  five  days  and  heads  after 
about  twice  that  time,  one  realizes  how  much  multiplication  may  be 
thus  effected  in  a  short  time.  A  smaller  number  of  tails  is  con- 
stant in  about  the  above  proportion.  The  tails  are  also  in  the 
minority  in  the  laboratory  unless  isolated,  from  the  fact  that  they 
are  eaten  by  the  whole  worms  and  their  own  head  ends,  and  even 
when  isolated  they  sometimes  die  apparently  from  becoming 
entangled  in  their  own  mucous  secretions.  As  they  are  without 
the  pharynx  or  sense  organs  of  the  head  (pi.  9,  figs.  3,  1*2,  13 ;  pi. 
10,  fig.  21;  pi.  11,  fig.  25),  there  is  probably  more  destruction  of 
tails  than  of  heads  in  nature  whei*e  they  may  be  preyed  upon  by 
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Other  hunters  than  their  own  kind.  Another  partial  explanation  of 
the  smaller  namber  of  tail  pieces  in  my  count  is,  that  they  become 
almost  indistinguishable  from  whole  worms  after  the  sixth  or  seventh 
day,  while  in  head  pieces  the  proximity  of  the  pharynx  to  the 
posterior  end  remains  for  ten  or  twelve  days  as  a  sure  evidence  of 
recent  division  (pi.  10,. fig.  29;  pi.  11,  ^g.  30).  The  abundance  of 
tail  pieces  in  all  stages  of  regeneration  is*  sufficient  proof  that  a 
large  proportion  of  them  do  become  perfect  worms.  There  is  no 
limit  of  growth  which  when  reached  causes  the  fission,  since  the 
heads  and  tails  when  collected  are  of  all  sizes  (compare  pi.  10,  figs. 
19,  20,  pi.  11,  fig.  24,  with  pi.  9,  figs.  2,  13,  16). 

The  figures  on  plates  9,  10,  11  which  illustrate  the  following 
description  of  the  external  changes  were  all  made  from  living  speci- 
mens, which  were  kept  well  fed  upon  a  darkly  pigmented  pond  snail. 
The  presence  of  this  food  in  the  digestive  tract  enabled  me  to  fol- 
low the  changes  of  the  gut  by  measurements  of  the  same  specimen 
on  successive  days.  In  the  figures  I  have  only  represented  the 
main  gut  branches,  as  the  smaller  ones  could  not  be  accurately  made 
out  in  the  live  worm  and  if  shown  would  only  obscure  the  course  of 
the  larger  ones. 

After  their  normal  separation  the  heads  and  tails  follow  the  same 
course  as  though  artificially  cut  in  two  (pi.  9,  fig.  2-7,  16-18;  pi. 
10,  figs.  19,  28,  29;  pi.  11,  fig.  30).  I  have  no  observations  upon 
any  differences  between  the  processes  following  normal  and  those 
following  artificial  separation.  Viewed  from  the  dorsal  or  ventral 
side  the  naked  end  of  either  piece  immediately  after  division  shows 
a  straight  transverse  edge  with  just  a  little  line  of  white  parenchyma 
protruding  beyond  it  (pi.  9,  fig.  2 ;  pi.  11,  figs.  24,  25) .  Viewed  head 
on,  the  scar  is  like  a  transverse  section  of  the  worm  somewhat 
reduced  in  size.  The  sides  of  the  body  are  curved  in  slightly  as 
though  the  scar  were  always  kept  a  little  drawn  together.  If  the 
pieces  contract,  as  they  frequently  do,  a  crescentic  area  of  scar  tissue 
appears,  and  just  behind  it  a  Very  dark  line  produced  by  the  draw- 
ing together  of  the  pigment  flecks  (pi.  9,  ^g.  1 ;  pi.  10,  figs.  21,  26; 
pi.  11,  fig.  24).  Sections  show  the  parenchyma  to  be  naked  and 
occasionally  portions  of  the  gut  are  in  contact  with  the  outside 
(pi.  13,  fig.  35). 

During  the  first  twenty- four  hours  the  cut  end  becomes  pointed 
by  the  appearance  of  a  small  triangular  area  of  white  scar  tissue,  and 
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in  the  tail  piece  (pi.  9,  fig.  3-7,  13,  14,  16-18)  this  forms  the  part 
of  the  new  head  lying  anterior  to  the  tips  of  the  auricles.  In  the 
head  piece  it  merely  caps  the  posterior  end  (pi.  10,  figs.  19,  28,  29). 
During  the  second  day  this  new  tissue  increases  in  size.  On  the 
third  day,  the  first  indication  of  the  eyes  is  found  as  two  minute 
dots  just  on  the  line  between  the  old  and  the  new  tissues  (pi.  9, 
figs.  4,  14,  16).  The  halo  about  them  is  first  seen  when  the  pigment 
flecks  become  apparent  on  the  fourth  or  fifth  day  (pi,  9,  figs.  6, 18). 
The  area  of  the  new  tissue  has  by  the  fourth  day  become  consider- 
ably larger  and  its  anterior  edges  have  begun  to  make  the  angles  of 
the  normal  head  (pi.  9,  figs.  5,  17).  The  points  of  the  auricles  do 
not  show  plainly  until  the  sixth  or  seventh  day  (pi.  9,  figs.  7,  8)  and 
even  on  the  tenth  day,  although  the  head  has  reached  its  normal 
shape,  it  may  still  be  much  lighter  in  color  and  so  indicate  the 
recent  fission.  From  the  sixth  day  on,  it  is  difiicult  to  distinguish 
a  tail  piece  from  a  normal  specimen  and  many  tail  pieces  even  of 
this  age  are  probably  counted  as  whole  specimens  in  collecting  (pi. 
9,  figs.  7,  8). 

A  word  explaining  some  of  the  figures  will  review  these  changes. 
Figure  2  to  7  of  plate  9  represent  the  changes  of  a  single  tail  piece 
on  six  successive  days,  and  figures  20  and  21  of  plate  10  represent 
this  piece  redivided  on  the  eighth  day.  Figure  16  to  18  (plate  9) 
represent  a  single  tail  piece  on  the  third,  fourth,  and  fifth  days  respec- 
tively after  normal  fission,  and  figures  13  and  14  (plate  9)  another 
tail  piece  on  the  second  and  fourth  days.  Figure  8  (plate  9)  is  a  tail 
piece  the  eighth  day  after  separation.  All  the  figures  of  the  external 
changes  were  made  from  live  specimens  studied  under  a  dissecting 
microscope.  They  are  as  accurate  as  the  constant  movement  of  the 
extended  animal  will  allow  and  were  drawn  only  after  careful 
measurements  of  the  length,  breadth,  and  other  proportions  with  a 
pair  of  compasses.  For  the  sake  of  clearness  the  finer  branches  of 
the  gut  are  omitted. 

When  the  tail  is  pinched  off,  there  has  been  no  rearrangement  of 
the  gut  and  we  therefore  have  two  parallel  gut  rami  with  their  vari- 
ous branches  (pi.  9,  fig.  2 ;  pi.  10,  fig.  21 ;  pi.  11,  fig.  25).  The  gut 
in  whole  worms  of  this  species  has,  however,  so  many  branches  and 
secondary  connections  that  it  is  exceptional  to  find  but  two  long 
rami  in  the  posterior  end  (pi.  10,  figs.  22,  23,  29 ;  pi.  11,  fig.  31). 
Three  or  four  is  the  common  number  and  there  are  sometimes  as 
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many  as  five.  Where  there  are  but  two  main  branches  the  changes 
are  easily  followed.  As  late  as  the  third  day,  the  anterior  ends  may 
remain  separated  (pi.  9,  ^g,  4),  but  usually  on  the  third  day  they 
have  met  and  fused  together  (pi.  9,  fig.  16).  During  the  third  and 
fourth  days  this  fusion  has  extended  farther  back  (pi.  9,  ^g.  17).  A 
small  pharynx,  not  as  yet  connected  with  the  gut,  is  visible  on  the 
fourth  day  in  the  live  animal  (pi.  9,  figs.  5,  17).  The  fused  rami 
make  themselves  over  anteriorly  into  the  single  anterior  gut  ramus 
of  the  Triclad  with  no  apparent  increase  in  the  amount  of  tissue 
involved  (pi.  9,  figs.  5,  6,  17,  18).  The  new  pharynx  is  connected 
with  this  posteriorly  by  the  end  of  the  fourth  day.  On  the  fifth  day 
(pi.  9,  figs.  6,  14)  the  pharynx  may  be  protruded  and  used  in  feed- 
ing, though  as  yet  quite  small.  In  the  tail  pieces  the  pharynx 
develops  somewhat  anterior  to  its  final  position  (pi.  9,  figs.  5,  9). 
From  the  fifth  day  on,  (pi.  9,  lag,  6)  the  only  change  is  the  slow  rear- 
rangement of  the  proportions  as  the  pharynx  moves  back  to  its  nor- 
mal position,  or  if  the  pharynx  be  taken  as  the  fixed  point  the  old 
tissue  may  be  said  to  move  around  in  front  of  it.  This  remodeling 
of  the  contour  is  similar  to  that  described  in  all  studies  of  regenera- 
tion (Morgan,  '98,  :  00;  Bardeen,  :01). 

As  will  be  seen  from  the  figures  (pi.  9,  figs.  2,  12,  13  ;  pi.  10,  ^g, 
21 ;  pi.  11,  fig.  25)  the  portions  of  the  gut  found  in  tail  pieces  are 
hardly  the  same  in  any  two  cases,  but  the  same  formation  of  a  single 
ramus  always  follows  when  the  several  rami  unite  at  their  anterior 
ends  (pi.  9,  figs.  6,  14,  18).  The  fission  is  probably  the  cause  of  the 
complexity  in  the  branching  and  interconnections  in  all  parts  of  the 
gut  in  Planaria  maculata  (pi.  9,  ^g,  14;  pi.  10,  figs.  20,  22,  23;  pi. 
11,  fig.  31).  Many  other  planarians  have  long  branches  extending 
from  well  up  on  the  posterior  rami  toward  the  posterior  end,  while 
anteriorly  the  gut  is  quite  regular.  If  fission  occurred  to  any  extent 
in  these  forms  it  would  produce  the  same  kind  of  irregularity  that  is 
found  in  Plaimria  maculata.  Indeed,  the  production  of  these 
bizarre  connections  can  often  be  actually  followed,  as  in  plate  9,  ^g, 
ures  13  and  14.  Zacharias  ('86)  was  struck  by  the  great  complexity 
of  the  gut  branching  in  Planaria  sabtentacidata^  but  did  not  corre- 
late it  with  the  fission  in  that  species. 

In  many  cases  the  tail  pieces  redivided  before  the  pharynx  had 
reached  its  normal  position  or  the  proportions  of  the  adult  had  been 
attained  (pi,  10,  figs.  20,  21).     The  only  requisites  for  a  new  division 
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seem  to  be  plenty  of  food  and  time  to  accamalate  enough  material 
behind  the  pharynx  to  make  a  new  worm.  Because  of  the  latter 
condition,  tail  pieces  redivided  much  sooner  than  heads.  The  short- 
est time  in  which  a  head  redivided  (tenth  day)  was  just  twice  that 
in  which  tails  frequently  redivided. 

In  the  laboratory,  the  intervals  between  divisions  were  so  irregu- 
lar that  nothing  can  be  said  except  that  tail  pieces  redivide  much 
sooner  than  the  corresponding  heads.  One  must  suppose  that  in 
nature  some  individuals  go  for  a  longer  time  than  others  without 
division,  since  the  heads  and  tails  when  collected  are  from  worms 
of  all  sizes. 

To  show  the  irregularity  between  the  acts  of  normal  fission,  I 
have  inserted  a  text  figure  which  has  for  its  basis  the  record  of  three 
individuals  which  were  isolated  and  followed  for  31, 33,  and  32  days 
respectively.  Beginning  with  the  whole  specimens  1,  2,  and  3  on 
the  left,  their  acts  of  normal  fission  into  a  head  and  a  tail  piece  are 
indicated  by  the  divergence  of  the  horizontal  lines  and  the  time  at 
which  each  occurred  by  the  scale  of  days  given  below.  I  have  sim- 
ilar records  of  quite  a  number  of  the  products  of  division  for  a 
longer  or  shorter  time  than  the  above,  but  these  three  cases  sufli- 
ciently  indicate  the  entire  lack  of  any  observed  regularity  in  the 
intervals  between  the  acts  of  fission. 
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In  the  head  piece,  after  the  normal  fission,  the  remodeling  goes 
on  in  such  a  way  that  the  portion  anterior  to  the  pharynx  remains 
the  same  size,  or  at  least  the  most  carefal  raeasarements  do  not 
show  any  change  in  its  proportions,  while  the  portion  posterior  to 
the  pharynx  grows  an  til  it  has  completed  the  normal  proportions. 
Figures  19,  28,  29,  30,  and  32  oa  plates  10  and  11,  will  serve  to 
illustrate  this,  as  will  also  figure  11,  plate  9,  which  represents  the 
changes  in  outline  at  the  posterior  end  of  a  head  piece  during  the 
seven  consecutive  days  following  normal  fission.  Apparently  the 
rapid  growth  of  the  animal  when  fed,  masks  to  a  certain  extent  the 
rearrangement  of  proportions,  morpholaxb,  which  is  so  evident  in 
pieces  artificially  cut  from  different  parts  of  the  worm  for  experi- 
ments in  regeneration  (Morgan,  '98,  :00)  and  in  the  tail  pieces  (pi. 
9,  fig.  2-7)  which  must  go  without  food  until  the  new  pharynx 
develops. 


Internal  Changes  After  Fission. 

Before  describing  the  hbtological  processes  involved  in  the  regen- 
eration after  normal  fission,  it  is  necessary  to  describe  the  paren- 
chyma of  this  species,  and  I  also  take  occasion  to  review  to  some 
extent  the  various  descriptions  which  have  been  given  by  different 
authors  of  the  normal  parenchyma  and  its  part  in  regeneration. 

Leaving  out  the  gland  cells,  muscle  and  nerve  fibers,  and  other 
organs  which  are  set  in  the  parenchyma  as  a  matrix,  the  paren- 
chyma (pi.  16,  ^g.  43;  pi.  15,  fig.  41)  in  an  adult  P.  maculata  has 
the  appearance  of  a  syncytial  mass,  the  cytoplasmic  portion  of 
which  is  relatively  large.  The  structure  of  the  cytoplasm  is  such 
that  it  has,  after  fixation,  a  varying  number  of  vacuoles  and  irregu- 
lar clefts  surrounded  by  a  substance  made  up  of  what  resemble 
the  fibers  of  a  network.  The  nuclei  {np)  which  seem  properly  to 
belong  to  this  syncytium  are  set  irregularly  through  it  and  as  in  a 
typical  syncytium  have  no  trace  of  a  cell  outline.  Where  the  clefts 
and  vacuoles  are  greatly  increased  in  size  and  number,  the  tissue 
has  something  the  appearance  of  scattered,  multipolar  cells,  the  proc- 
esses of  which  are  everywhere  continuous  with  those  from  neigh- 
boring cells.  Thb  condition  is  what  is  more  frequently  observed  in 
the  central  parts  of  the  adult  planarian,  but  around  the  edges  of  the 
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body  and  at  the  enda  there  is  a  closer  resemblance  to  the  condition 
of  the  parenchyma  in  an  embry(»,  for  here  the  nuclei  are  more 
closely  set  and  there  is  so  little  cytoplasm  between  them  that  large 
vacuoles  or  clefts  are  absent  (pi.  15,  fig.  4*2). 

In  P,  maculdtti^  the  adult  parenchyma  has  much  more  the  appear- 
ance of  a  syncytium  which  has  its  cytoplasm  very  greatly  vacuo- 
lated, than  of  a  large  number  of  multipolar  cells  which  are  connected 
by  their  branching  processes.  The  latter,  however,  is  evidently  the 
structure  in  some  forms,  for  Krsmanovic  ('98,  p.  188)  says,  "Das 
Mesenchyra  ist  auch  bei  meinen  beiden  Formen  von  reticularem 
Bau,  wie  dies  die  Fig.  9  (me)  deutlich  zeigt.  Die  Auslaufer  der  Zel- 
len  verbinden  sich  zum  Theil  unter  einander,  zum  Theil  umspinnen 
und  umgreifen  sie  in  Form  von  Fasern  und  Flatten." 

Ijima  ('84)  also  described  the  parenchyma  of  Phvnaria  polydiroa 
as  made  up  of  anastomosing  cells. 

Whether  the  parenchyma  is  a  vacuolated  syncytium  or  is  made  up 
of  connecting  multipolar  cells,  is  of  course  of  little  importance,  for 
there  may  be  differences  in  the  parenchyma  of  different  species  of 
Planaria  such  as  Bohmig  ('90)  describes  in  the  Rhabdocoeles.  I 
have  also  observed  that  fixation  with  plain  corrosive  subUmate 
makes  the  vacuoles  more  irregular  and  gives  an  appearance  very 
much  like  Ijima's  ('84)  description,  while  such  a  fluid  as  Zenker's 
gives  the  more  regular  appearance  shown  in  my  figures  with  evenly 
rounded  vacuoles. 

In  the  foregoing  description  I  have  mentioned  as  belonging  to 
the  parenchyma  the  cells  of  a  syncytial  mass.  In  addition  to  these 
there  are  scattered  through  the  syncytium  other  cells  of  a  distinctly 
different  type  which  have  a  large  nucleus  and  a  nucleolus  which  is 
surrounded  by  a  clear  space  (pi.  16,  fig.  43;  pi.  15,  ^g,  41,  s). 
The  outline  of  the  cell  cytoplasm  is  distinct  and,  if  not  sharply  spin- 
dle-shaped, usually  extends  out  much  more  from  either  end  than 
from  the  sides  of  the  oval  nucleus.  While  these  individual  cells 
are  of  a  type  distinctly  different  from  the  fused  cells  of  the  syncy- 
tium, there  are  othei*s  which  seem  (pi.  16,  fig.  43  ;  pi.  15,  fig.  41)  inter- 
mediate between  the  two  and  it  seems  a  fair  presumption  that  there  is 
a  transition  from  one  to  the  other,  but  it  is  not  so  clear  in  which 
order  the  series  can  be  interpreted. 

There  is  nothing  particularly  new  in  the  above  description,  but  I 
give  it  in  detail  and  also  the  review  which  follows  in  order  that 
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my  description  of  the  regenerative  processes  may  be  as  complete  as 
possible. 

There  is  substantial  agreement  in  the  observations  of  Ijima  ('84), 
Hallez  (79),  Chichkoff  ('92),  Wood  worth  ('91),  and  Krsmanovic 
('98)  upon  the  parenchyma  of  the  Planaria.  Bohmig  ('90)  s^ves 
the  following  r68um6  of  his  conclusion  regarding  the  parenchyma 
of  the  Turbellaria  as  a  whole.  lie  says  (p.  205),  "Das  Parenchym 
der  Turbellarien  besteht  ursprttnglich  aus  individualisirten  Zellen. 
Die  Art  und  Weise  der  Verschinelzung  dieser  Zellen  ist  eine  ver- 
schiedene.  Bei  den  AUoicolen  und  wohl  auch  einem  Theil  der 
Rhabdocoela  wenigstens  tritt  eine  Differenzirung  in  Gertist-  und 
Saftplasma  in  jeder  Zelle  ein,  und  die  Zellwandungen  resp.  die  Zel- 
len verschmelzen  unter  einander.  Innerhalb  der  beiden  Gruppen 
der  Dendroc^ilen  und  vielleicht  bei  einigen  Rhabdocolen  treten 
zugleich  mit  der  Verschmelzung  der  Zellen  Vacuolenbildungen  auf. 
Diese  sind  zum  Theil  mindestens  intercellular  bei  den  Tricladen, 
stets  intracellular  bei  den  Polycladen/' 

Ijima  ('84)  first  recorded  the  existence  of  two  kinds  of  cells  in 
the  parenchyma.  He  says  (p.  385),  "Die  so  von  einander  ver- 
haltnissmassig  weit  entfernten  Kerne  sind  mit  anastomosirenden 
Str&ngen  von  Protoplasma  umgeben.  Mit  anderen  Worten  heisst 
dies,  die  Bindegewebszellen  verasteln  sich  mehr  oder  minder  deut- 
lich  und  die  Aeste  stehen  in  Zusammenhang  mit  einander,  wodurch 
das  Reticulum  oder  die  Bindegewebsbalken  gebildet  werden. 
Mitunter  kommen  auch  unverastelte  Bindegewebszellen  vor,  welche 
aber  mit  reticulumbildenden  Zellen  durch  Zwischenformen  ver- 
bunden  sind."  His  figures  seem  to  show  a  structure  similar  to  what 
I  have  interpreted  in  P.  maculata  as  a  syncytium.  Ijima  also  says 
that  the  individual  branched  cells  are  more  numerous  at  the  peri- 
phery of  the  body  than  elsewhere,  a  fact  to  be  compared  with  my 
observations  which  follow,  upon  the  large  number  of  such  cells  in 
P.  maculata  when  it  is  undergoing  normal  fission. 

Woodworth  ('91)  speaks  of  the  parenchyma  of  Phagocata  gracilis 
as  a  "  reticulate  mesenchyma  "  and  does  not  describe  any  unbranched 
type  of  cells. 

Chichkoff  ('92)  summarizes  his  views  of  the  parenchyma  as  fol- 
lows (p.  490):  "  Je  consid^re  done  le  parenchyme  des  Dendrocoeles 
d'eau  douce  comme  uniquement  compose  de  cellules  d  prolonge- 
roents,  qui,  s'entrecroisant,  se  reliant  les  uns  aux  autres,  d6terminent 
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de  petits  espaces  lacunaires,  ainsi  qu'on  le  salt  d^j^  Mais  k  c6t6 
de  ces  cellules  k  prolongemeiits,  il  n'est  pas  rare  d'en  reneontrer 
d'autres,  qui  en  sont  depourvues,  revetant  une  forme  plus  ou  moins 
ronde,  et  poss^dant  un  noyau  avec  nucleole  bien  visible ;  ce  dernier, 
du  reste,  se  trouve  dans  toutes  les  cellules  parenchymateuses."  Far- 
ther on  he  says  that  the  *'  cellules  sans  prolongeraents  "  are  found  in 
greatest  abundance  at  the  penpheral  parts  of  the  body.  Chichkoff, 
therefore,  sharply  separates  the  cells  without  branching  processes 
from  the  cells  of  the  parenchyma  proper  and  says  nothing  of  any 
intermedii^te  stages. 

F.  von  Wagner  ('90)  describes  in  the  parenchyma  of  Rhabdo- 
coeles  what  he  calls  **  Bildungszellen,"  which  he  says  are  parenchy- 
matous in  origin  and  which  are  the  starting  points  of  all  the  new 
organs  in  regeneration.  From  his  own  work  and  that  of  others  he 
makes  the  statement  (p.  385),  that,  "  bei  den  Turbellarien  die  Kegen- 
erationen  vom  Parenchym  (Meso<lerm)  ihren  Ausgang  nehmen,  das 
Regeneration 8 vermogen  dieser  Thiere  somit  an  die  Bildungsfahig- 
keit  dieses  letzteren  gebunden  ersch^int."  That  is,  he  goes  back  to 
the  parenchyma  as  the  source  of  his  Hiklungszellen  and  hence  of  all 
the  rest  and  what  he  calls  Bihlungszellen  are  homologous  with  the 
unvemstelte  JBimief/eteebszelien  of  Ijima,  the  cellules  sans  prolan ge- 
ments  of  Chichkoff,  and  the  large  cells  which  I  have  described  in 
the  parenchyma  of  P,  niaculata. 

That  the  parenchyma  is  the  tissue  from  which  the  new  parts  come 
is,  I  think,  agreed  by  all  who  have  studied  the  histological  details  of 
regeneration  in  planarians  (von  Wagner,  '90;  Keller,  '94;  van 
Duyne, '96;  Plexener, '98  ;  Bardeen,  :01). 

Keller  ('94),  in  his  study,  which  is  principally  upon  Rhabdocoeles, 
although  he  examined  Trielads  for  comparison,  has  gone  a  step 
farther  than  von  Wagner  felt  justified  in  doing,  and  instead  of 
deriving  the  "Bildungszellen"  from  the  parenchyma,  he  believes 
that  the  unbranched  parenchyma  cells,  which  von  Wagner  called 
"Bildungszellen"  and  of  parenchymatous  origin,  are  almost  like  a 
fourth  germ  layer  which  remains  undifferentiated  and  from  which 
most  of  the  adult  body  originally  came.  He  interprets  the  transi- 
tional stages  between  these  "  Bildungszellen  "  or  "  Stammzelien,"  as 
he  calls  them,  and  the  branched  cells  of  the  parenchyma  reticu- 
lum as  the  origin  of  parenchyma  from  these  cells.  He  explains 
his  theory  by  a  diagram  which   represent*  the  development  of  a 
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planarian  after  the  stage  in  which  the  embryo  consists  of  seventy 
or  eighty  similar  blastomeres,  as  follows :  from  the  blastomeres  arise 
(1)  the  primary  ectoderm,  (2)  the  primary  endoderm,  forming  a 
kind  of  blastocoele  in  which  lie  a  few  wandering  cells.  From  these 
last  there  arise  one  after  another  the  secondary  ectoderm,  the  sec- 
ondary endoderm,  the  remainder  of  the  parenchyma,  the  nervous 
system,  gland  cells,  and  muscle  fibers,  the  definitive  pharynx  consid- 
erably later,  the  reproductive  organs,  and  in  case  of  mutilation  the 
parts  which  are  made  good.  He  further  says  that  from  his  exami- 
nation of  a  number  of  planarians  he  finds  that  those  species  having 
the  power  of  regeneration  most  marked,  possess  the  greatest  num- 
ber of  these  cells.  In  view  of  their  supposed  primitive  character, 
Keller  prefers  the  term  "  Stammzellen  "  to  von  Wagner's  "  Bildungs- 
zellen." 

How  far  our  knowledge  of  the  cell  lineage  of  Triclads  admits  of 
such  a  definite  interpretation,  I  am  not  prepared  to  say.  The  theory 
is  a  suggestive  one,  though  from  the  nature  of  the  case,  impossible 
of  actual  demonstration.  Spindle-shaped  and  oval  cells  with  oval 
nuclei  and  the  characteristic  nucleoli  of  the  "  Stammzellen "  do 
exist  in  P,  macidata  embryos  at  the  time  when  the  permanent 
pharynx  is  forming.  I  should  myself  be  inclined  to  the  more  con- 
servative statement  which  is  merely  a  resume  of  the  facts,  that 
the  cells  left  between  the  primary  ectoderm  and  endoderm  of  the 
embryo  produce  pretty  much  everything  else  and  that  when  the 
syncytial  parenchyma  can  be  first  discovered  there  are  also  individ- 
ual cells  scattered  through  it,  which,  though  the  larger  ones  may  be 
easily  distinguished  as  such,  are  connected  with  the  syncytial  mass 
of  the  parenchyma  by  every  possible  intermediate  stage,  and  this 
fieries  of  intermediate  stages  may  be  interpreted  as  "  Stammzellen  " 
becoming  parenchyma  or  as  parenchyma  becoming  **  Stammzellen." 
If  the  latter  be  the  interpretation,  these  cells  would  be  continually 
arising  from  the  parenchyma,  we  should  lose  the  continuity  of  the 
**  Stammzellen  "  which  Keller  assumes  have  come  on  down  unchanged, 
giving  off  the  others  as  from  an  undifferentiated  stock,  and  we  should 
then  consider  the  cells  of  the  parenchyma  as  the  final  ones  to  which 
we  can  trace  the  power  of  regeneration. 

The  facts  which  do  come  out  clearly  from  this  review  are,  that  we 
can  distinguish  (1)  the  parenchyma  proper  and  (2)  certain  other 
individual  cells  with  intervening  stages  between  the  two  and  that 
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the  individual  cells  as  such,  be  their  origin  early  from  the  embryonic 
cells  or  later  from  the  parenchyma,  are  the  histological  basis  for 
regeneration  in  the  Rhabdocoeles  and  Triclads  which  have  been 
carefully  studied  and  that  these  studies  have  extended  over  a  suffi- 
cient number  of  forms  to  show  their  general  occurrence. 

In  my  description  of  the  parenchyma  of  P,  tnaculata,  I  have 
heretofore  refened  only  to  what  is  found  in  worms  from  a  locality 
where  there  is  practically  no  asexual  reproduction.  In  localities 
where  normal  regeneration  is  going  on  as  a  result  of  the  normal 
amputation  occurring  in  fission,  the  condition  of  the  "  Bildungs- 
zellen  "  is  of  particular  interest.  The  number  of  these  "  Stamm  '* 
or  "formative"  cells,  as  I  shall  call  them,  using  a  translation  of 
Keller's  term,  is  so  enormously  increased  in  the  dorsal  region  of  the 
body  (pi.  14,  fig.  38,  ds)  above  the  gut  that  they  are  far  more 
numerous  than  any  of  the  other  mesodermal  elements.  There 
seem  to  be  more  of  them  throughout  the  body  than  are  found  in 
worms  from  localities  where  fission  is  not  occurring,  but  this  would 
probably  not  have  attracted  attention  were  it  not  for  the  very  great 
number  in  the  dorsal  region  (pi.  14,  fig.  38,  ds).  These  cells  both 
dorsally  and  ventrally  and  in  all  parts  of  the  body  in  all  the  speci- 
mens during  the  entire  season  of  normal  fission  are  at  all  times 
dividing  very  rapidly,  as  shown  by  the  mitotic  figures  which  are 
everywhere  abundant  (pi.  14,  fig.  38 ;  pi.  13,  fig.  35,  k).  It  is  al- 
ways the  large  individual  cells  which  are  dividing,  and  never  the 
smaller  nuclei  of  the  parenchyma  proper.  The  daughter  cells 
resulting  from  these  divisions,  have  nuclei  exactly  like  those  of  the 
parenchyma  in  size  and  appearance,  but  have  their  own  cytoplasm, 
though  this  is  of  very  small  amount.  These  are  the  only  cells  in 
which  mitotic  figures  have  been  discovered.  Cell  division  may 
occur  in  the  endoderm,  but  I  have  never  seen  any  indications  of  it 
though  I  have  searched  through  many  sections.  The  same  result 
came  from  the  examination  of  the  ectoderm,  though  here  the 
rhabdites  greatly  obscure  the  nuclei  and,  as  noted  above,  the  small 
nuclei  of  the  parenchyma  proper  have  never  been  found  dividing. 
This  makes  it  evident  that  it  is  the  formative  cells  which  are 
increasing  far  more  than  any  others  at  the  time  when  the  worms 
are  making  good  the  parts  lost  by  fission  and  growing  so  fast  that 
they  frequently  double  in  all  their  proportions  in  twelve  daya 
(compare  pi.  10,  fig.  19,  and  pi.  11,  ^g,  32).     In  worms  taken  at  the 
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same  season  of  the  year  from  localities  where  sexual  reproduction 
is  in  progress  and  fission  is  practically  absent,  formative  cells  may 
be  found  dividing,  but  only  by  considerable  searching.  What  part 
these  cells  play  in  the  regeneration  of  the  new  parts  after  normal 
fission,  will  appear  from  the  following  description  of  the  histolo- 
gical changes  found  in  the  head  and  tail  pieces  during  the  four  or  five 
days  after  their  separation. 

The  figures  (pi.  13,  figs.  35,  36 ;  pi.  14,  figs.  37,  38 ;  pi.  15,  fig,  42) 
upon  which  this  description  is  based,  are  all  from  sagittal  sections 
of  tail  pieces  which  are  better  adapted  to  illustrate  the  facts  than 
sections  in  any  other  plane.  The  changes  in  the  posterior  part  of 
the  head  ends  are  exactly  the  same  in  character  minus,  of  course, 
the  formation  of  the  organs  peculiar  to  the  head ;  and  any  one  of 
the  figures  might  do  as  well  to  represent  what  occurs  in  the  poste- 
rior end  of  a  head  piece.  In  all  the  figures  of  plates  13,  14,  15, 
except  figures  89  and  42,  the  anterior  end  of  the  animal  lies  to  the 
left.  In  figures  39  and  42,  the  anterior  end  of  the  animal  lies  to  the 
right.  Figure  35,  of  plate  13,  represents  a  sagittal  section  of  the 
anterior  portion  of  a  tail  piece  such  as  is  shown  in  plate  9,  figure  2. 
Figure  36  (plate  13)  is  a  similar  section  of  a  tail  piece  about  thirty 
hours  after  fission  (pi.  9,  fig.  3).  Figure  38  (plate  14)  is  part  of  a 
sagittal  section  from  about  halfway  between  the  anterior  and  poste- 
rior ends  of  a  tail  piece  which  has  just  separated  from  its  head, 
but  it  might  equally  well  represent  any  vertical,  longitudinal  section 
toward  the  middle  of  any  animal  from  a  locality  where  active  fission 
is  occurring.  Figure  42  (plate  15)  represents  a  sagittal  section 
through  just  the  tip  anterior  end  of  a  tail  piece  on  the  third  day  after 
fission  (pi.  9,  fig.  4).  Figure  39  (plate  15)  is  a  section  similar  to 
figure  38  (plate  14)  but  is  in  the  region  of  the  developing  pharynx 
(pi.  9,  fig.  5).  In  this  figure,  the  anterior  end  is  to  the  right.  Fig- 
ure 40  (plate  15)  is  a  section  in  which  the  anterior  end  lies  to  the 
left  and  shows  the  pharynx  fairly  well  formed  (pi.  9,  fig,  17).  Fig- 
ure 37  (plate  14)  is  again  a  section  similar  to  figures  35  and  36  and 
represents  what  is  found  at  the  anterior  tip  on  the  fourth  day 
(pi.  9,  fig.  5). 

The  conditions  found  in  the  naked  tip  of  the  tail  piece  (pi.  9,  fig. 
2)  a  few  hours  after  its  separation  from  the  head  piece,  are  repre- 
sented by  the  sagittal  section  shown  in  figure  35  (plate  13).  Dor- 
sally,  the  formative  cells  («)  are  seen  to  lie  in  the  parenchyma  and 
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to  be  more  numerous  than  elsewhere.  They  are  quite  prominent 
because  of  their  large  size  and  their  nucleoli.  At  the  exposed  part 
of  the  parenchyma,  there  are  a  considerable  number  of  these  cells, 
but  not  enough  to  indicate  their  special  multiplication  at  this  place 
previous  to  the  fission.  The  approximation  of  the  dorsal  and  ventral 
sides  sufficiently  accounts  for  the  slight  massing  of  parenchyma  and 
fonnative  elements  at  this  point.  The  ectoderm  (ec)  has  been 
broken  and  shows  rough  edges  and  the  parenchyma  is  left  exposed. 
This  may  be  compared  with  any  of  the  figures  of  the  outside  at  this 
stage  (pi.  9,  fig,  2;  pi.  10,  fig,  21;  pi.  11,  fig,  25).  This  section 
just  passes  through  the  inner  side  of  one  gut  ramus  (^).  It  is  at 
once  evident  that  one  could  not  distinguish  such  a  section  from  one 
of  a  worm  which  had  been  artificially  cut  in  two  and  furthermore 
that  there  are^iow  no  signs  of  any  histological  changes  which  may 
have  preceded  the  fission.  The  formative  cells  both  dorsally  and 
ventrally  are  actively  dividing,  as  is  shown  by  their  numerous  mito- 
tic figures  (^^),  but  the  amount  of  division  at  the  exposed  tip  is  no 
more  extensive  than  can  often  be  found  in  a  space  of  the  same  size 
anywhere  in  the  dorsal  region  (pi.  14,  fig.  38).  In  fact  the  neigh- 
boring sections  showed  more  cell  division  going  on  in  the  dorsal  and 
ventral  regions  some  distance  back  of  the  exposed  tip,  as  is  shown 
by  the  right  half  of  figure  85  (plate  13),  than  at  the  tip  itself  where 
the  new  ectoderm  is  to  form. 

Flexener  ('98),  in  studying  the  histological  changes  occurring  in 
the  regeneration  after  an  artificial  cut  similar  to  this  normal  one  of 
fission,  says  (p.  340),  "At  the  end  of  the  first  twelve  hours  and 
about  equally  at  the  conclusion  of  eighteen  hours,  active  cell  proli- 
feration in  the  divided  end  is  going  on.  The  evidences  for  this  are 
found  in  the  rich  mitosis  encountered  as  well  as  in  the  accumulation 
of  small  immature  cells  at  the  injured  extremity.  The  most  active 
division  is  found  in  the  tissues  immediately  adjacent  to  the  epider- 
mal  At  the  end  of  twenty-four  hours  cell  division  in  the  regen- 
erating end  is  quite  over.  Long  and  painstaking  search  is  required 
to  discover  a  single  karyokinetic  figure." 

The  artificial  cutting  seems  therefore  to  have  stimulated  in  Flex- 
ener's  P.  itiacukita  ^  a  special  production  of  new  cells  near  the  cut 

*  The  wonn  which  Flexener  calls  Planaria  torca  and  which  is  the  subject  of 
his  paper,  came  from  the  localities  where  I  have  collected  my  specimens  and  is 
incorrectly  called  torva^  as  I  have  identified  it  as  P.  maculcUa. 
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end  during  the  first  twenty-four  hours.  There  is  certainly  no  very 
well  marked  period  of  extremely  active  cell  division  after  normal 
fission,  and  this  I  account  for  by  the  fact  that  an  asexually  reprodu- 
cing P,  maculata  always  has  an  excess  of  the  formative  cells  in  all 
parts  of  the  parenchyma  and  particularly  along  the  dorsal  side,  and 
that  there  is  no  need  for  any  marked  increase  of  cells  at  the  exposed 
end  nor  would  there  be  if  the  worm  divided  itself  at  any  other 
point.  There  is  perhaps  a  slight  increase  in  the  amount  of  cell  divi- 
sion among  the  formative  cells  at  the  exposed  tip,  but  not  enough 
to  be  readily  noticed.  It  is  the  same  process  which  Flexener 
observed,  only  the  animal  is  prepared  for  its  fission  by  the  increased 
number  of  formative  cells.  These  cells  are  always  dividing  in  all 
parts  of  the  body  no  matter  what  stage  of  regeneration  is  examined. 
Their  increase  would  seem  suflicient  to  account  for  the  continual 
increase  in  bulk  of  the  whole  body  and  they  are  present  at  the  nor- 
mally cut  surface  ready  to  make  good  the  loss.  I  have  often  won- 
dered if  there  were  not  some  actual  migration  of  the  large  formative 
cells  from  the  more  distant  portion  (see  the  right  side  of  fig.  35,  pi.  13) 
toward  the  exposed  end  for  they  seem  to  lie  free  in  the  parenchyma 
proper  and  are  dividing  more  actively  a  short  distance  behind  than 
just  at  the  cut  surface,  where  in  the  third  and  fourth  days  (pi.  14, 
^g,  37 ;  pi.  15,  ^g,  42)  there  is  more  increase  in  the  number  of  small 
nuclei  than  seems  to  be  accounted  for  by  the  division  at  the  tip  end 
itself. 

On  the  secpnd  day  (pi.  13,  fig.  36)  the  outermost  of  the  large 
formative  cells  have  begun  to  make  the  new  ectoderm  {ec')  and  back 
of  this  there  is  an  increasing  bulk  of  syncytial  parenchyma  with 
small,  close  set  nuclei.  As  only  the  large  cells  divide,  and  their 
reconstructing  nuclei  are  exactly  like  these,  this  collection  of  nuclei 
has  presumably  originated  from  the  division,  and  so  reduction  in  size, 
of  the  large  cells.  A  considerable  number  of  large  cells  still  remain 
near  the  tip,  and  mitotic  figures  are  to  be  found  among  them.  On 
following  the  section  posteriorly,  the  fomiative  cells  are  as  numer- 
ous as  ever  and  their  divisions  as  frequent,  though  this  does  not 
happen  to  appear  in  the  section  drawn  (pi.  13,  fig.  36). 

There  is  no  change  in  the  old  ectoderm  {ec)  except  possibly  the 
loss  of  some  cells  at  the  edge  between  the  new  tissue  and  the  old. 
At  the  exposed  surface,  the  arrangement  of  the  larger  formative 
cells  shows  at  once  that  they  are  producing  the  new  ectoderm  {ecf). 
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This  section  cuts  through  a  considerable  portion  of  one  of  the  still 
unfused  gut  rami  (pi.  9,  Gg.  3). 

The  third  day  (pi.  15,  fig.  42)  shows  an  increase  in  the  number 
of  small  nuclei  evidently  arising  by  further  division  of  the  large, 
formative  cells  so  that  the  latter  are  found  in  considerable  numbers 
onfy  some  distance  back.  The  ectoderm  at  the  exposed  tip  (ec')  is 
now  definitely  formed  and  save  for  the  absence  of  rhabdites,  the 
boundary  between  the  old  and  the  new  ectoderm  could  not  be  dis- 
tinguished. The  killing  fluids  often  produced  clefts  between  the 
new  ectoderm  cells,  as  shown  in  the  figure,  a  phenomenon  which  I 
have  frequently  observed  in  the  delicate  ectodenn  of  embi*yos  killed 
when  about  ready  to  leave  the  egg  capsule. 

On  the  fourth  day  (pi.  9,  figs.  5,  17)  a  similar  section  through  the 
head  (pi.  14,  fig.  87)  shows  approximately  the  mature  organization 
of  the  parenchyma  in  this  region,  there  being  many  small  nuclei  and 
the  larger  cells  being  entirely  absent  until  a  point  opposite  the  gut 
is  reached.  This  is  a  section  of  the  anterior  end  of  a  tail  piece  con- 
siderably smaller  than  the  others  and  as  it  is  drawn  to  the  same 
scale,  it  might  at  first  glance  indicate  inore  elongation  and  flatten- 
ing of  the  new  tissue  than  occurs.  There  is,  however,  on  the  third 
and  fourth  days,  a  flattening  and  elongation  which  does  change  the 
shape  of  the  regenerating  end  as  the  outlines  of  the  figures  show. 
The  commissure  (;?6)  connecting  the  two  halves  of  the  new  brain 
is  now  seen  for  the  first  time. 

The  formative  cells  at  the  exposed  tip  seem  to  form  the  new  ecto- 
derm as  above  described,  and  the  large  number  of  small  nuclei  of 
the  adult  head  parenchyma  to  all  appearances  come  from  the  divi- 
sion of  the  nuclei  of  formative  cells,  the  cytoplasm  of  which 
becomes  continuous  with  that  of  the  parenchyma  syncytium  (pi.  15, 
fig.  41,^). 

For  as  much  as  twenty-four  hours  after  the  fission  there  is  no  dis- 
coverable change  in  the  parenchyma  at  the  point  where  the  new  phar- 
ynx is  to  form.  During  the  second  day,  thei*e  appears  in  this  re^on 
an  irregular  massing  together  of  large,  formative  cells.  Dorsal  and 
ventral  to  this  mass  of  cells,  the  mitotic  figures  are  abundant,  but 
are  not  so  frequent  in  the  mass  itself.  The  appearance  of  so  many 
large  cells  all  at  once  suggests  again  that  some  have  migrated  from 
the  dorsal  mass  of  formation  cells.  By  the  third  day  (pi.  15,  fig.  39) 
these  irregularly  directed  oval  and  spindle-shaped  cells  have  almost 
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all  become  oriented  alike  and  so  closely  packed  that  in  sections  5  ^ 
in  thickness  they  are  sometimes  two  or  three  cells  deep.  This  mass 
of  cells  (pA')  covers  the  extent  of  the  new  pharynx  and  there 
can  be  no  doubt  as  to  what  cells  are  responsible  for  this  organ. 
Between  the  anterior  end  of  this  mass  and  the  gut  rami  which  have 
now  united  (pi.  9,  fig.  5),  are  fewer  cells  also  markedly  spindle- 
shaped  and  drawn  out  in  the  longitudinal  axis  of  the  animal  (pi.  15, 
fig.  39,/>Ar).  Apparently  the  fibers  of  the  parenchyma  about  these 
are  also  drawn  out,  for  they  appear  different  from  those  surrounding 
them  and  this  differentiation  marks  out  the  future  lumen  connecting 
gut  with  pharynx.  Where  it  meets  the  gut  (^),  there  is  such  an 
intimate  association  between  the  gut  and  the  formative  cells  (s)  that 
one  is  forced  to  the  conclusion  that  these  are  being  added  on  to  the 
gut.  This  apparent  fusion  of  the  formative  cells  with  parts  of  the 
gut  will  be  taken  up  in  detail  later.  The  mass  of  closely  packed 
cells  extends  about  twice  as  far  back  as  is  shown  in  figure  39.  The 
cavities  of  the  pharynx  lumen  and  its  sheath  have  not  yet  appeared. 
The  cavity  of  the  sheath  appears  a  little  before  the  cavity  of  the 
lumen,  being  first  evident  as  a  split  around  the  periphery  of  the 
posterior  two  thirds  of  the  mass  of  formative  cells  (pi.  15,  fig.  39), 
then  the  lumen  begins  to  appear  by  a  separating  of  the  individual 
cells  in  the  center. 

Figure  40  (plate  15),  in  which  the  anterior  end  of  the  animal  lies 
to  the  left,  represents  a  stage' in  which  the  lumen  (phi')  of  the  phar- 
ynx is  forming  and  is  not  connected  with  the  gut  (g)  nor  does  it 
open  on  the  free  end  of  the  pharynx.  The  pharyngeal  sheath  is 
formed,  but  the  mouth  has  not  broken  through.  The  mass  of  forma- 
tive cells  of  the  third  day  (pi.  15,  fig.  39)  is  here  represented  by 
many  rounded  cells  in  the  rudiment  of  the  pharynx.  Many  of  these 
show  plainly  their  cell  outline  and  a  nucleus  with  the  characteristic 
nucleolus  of  the  formative  cell.  In  the  center  they  have  separated 
for  the  beginning  of  the  lumen  (pht)  the  epithelial  lining  of  which 
is  just  beginning  to  form,  and  over  this  area  the  parenchymatous 
matrix  has  disappeared.  The  epithelium  of  the  pharyngeal  pocket 
is  already  formed,  but  some  of  it^  nuclei  still  show  the  characteristic 
nucleolus  of  the  formative  cell.  Just  anterior  to  the  pharynx  in 
this  figure  are  to  be  seen  what  are  unquestionably  formative  cells 
which  are  within  the  gut  cytoplasm  (g)  and  in  the  neighboring 
sections   this   approaches  almost  to  the   diminutive   lumen  (pM). 
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The  change  from  this  to  the  adult  pharynx  is  the  completion  of  the 
lumen  and  the  breaking  through  of  the  mouth.  The  formative  cell* 
which  have  built  the  young  pharynx  lose  their  identity  as  such  and 
their  nuclei  change  during  the  next  day  or  two  into  the  smaller 
nuclei  of  the  adult  phaiynx,  some  of  them  still  retaining  nucleoli 
such  as  are  always  present  in  the  formative  cells  and  often  in  the 
other  cells  of  the  body  excepting  the  ectoderm. 

The  changes  in  the  nervous  system  have  been  described  by 
Bardeen  (:01)  and  Flexener  ('98).  I  have  nothing  to  add  to 
their  observations. 

Regarding  the  close  association  between  the  formative  cells  and 
the  gut,  which  was  mentioned  in  the  stage  represented  by  figure  39 
(plate  15),  I  have  these  additional  observations.  At  the  anterior 
end  of  the  gut  in  tail  pieces  where  the  median  ramus  grows  out 
(pi.  9,  figs.  5,  17),  sections  show  a  very  intimate  connection  between 
the  formative  cells  and  the  cells  of  the  gut.  The  gut  (pi.  13-15, 
^g.  35-42,  ff)  in  well  fed  worms  has,  as  is  commonly  known,  the 
appearance  of  a  syncytium  enclosing  vacuoles  (v)  and  masses  of 
digesting  food.  The  outlines  of  the  cells  are  difficult  of  demon- 
stration. Figure  41  (plate  15)  represents  a  sagittal  section  through 
the  anterior  tip  of  the  gut  (see  pi.  9,  fig.  16).  The  anterior  end  is 
to  the  right  and  the  magnification  is  Zeiss  ^  x  2,  The  parenchyma 
syncytium  (87i)  with  its  own  nuclei  (np)  and  also  scattered  forma- 
tive cells  are  shown.  Some  of  the  last  are  removed  from  the  gut, 
but  there  are  many  which  are  closely  applied  to  it  as  in  the  lower 
half  of  the  figure  and  even  extend  up  some  distance  into  the  gut 
mass.  There  are  still  others  which  are  entirely  surrounded  by  the 
gut  cytoplasm  and  in  their  own  cytoplasm  show  small  vacuoles,  a 
thing  I  have  never  observed  in  formative  cells  anywhere  else  and 
which  seems  additional  proof  that  they  are  being  added  on  to  the 
gut  by  their  c^^oplasm  fusing  with  the  gut  cytoplasm.  Many  of  the 
gut  nuclei  show  a  nucleolus  exactly  like  that  of  the  formative  cell, 
but  since  nucleoli  are  sometimes  found  in  nuclei  of  various  sorts  in 
the  adult  and  normal  worms,  One  must  not  make  too  much  of  this. 
The  cases  where  the  formative  cells,  cytoplasm  and  all,  are  within 
the  gut  are  the  strongest  link  (see  also  pi.  15,  fig.  39,  g  and  «).  I 
have  observed  formative  cells  seemingly  quite  suiTOunded  by  gut 
cytoplasm  at  other  places  than  the  anterior  and  posterior  faces  of 
the  new  median  ramus.     This  is  not  so  remarkable  since  many  small 
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branches  are  everywhere  growing  out  from  the  main  rami  at  this 
time  and  it  would  not  be  strange  if  the  process  occurred  elsewhere, 
but  I  have  never  seen  any  such  number  of  formative  cells  so  inti- 
mately connected  with  the  gut  as  at  the  anterior  tip  of  the  new 
median  ramus.  As  there  is  no  other  place  where  the  gut  is  being 
remodeled  to  such  a  marked  degree,  this  is  what  might  be  expected. 

That  the  formative  cells  of  the  parenchyma  become  added  on  to 
the  gut  in  some  places  would  seem  a  remarkable  thing.  The 
entire  absence  of  observed  cases  of  mitotic  figures  among  gut  nuclei 
during  the  time  when  the  animal  was  growing  so  rapidly  and  the 
gut,  of  course,  was  likewise  increasing,  would  be  something  at  least 
in  favor,  if  not  evidence,  of  such  a  possibility.  If  it  should  be 
objected  that  neither  had  mitosis  been  seen  in  the  ectoderm,  I  can 
call  attention  to  the  way  in  which  the  rhabdites  obscure  many 
ectodermal  nuclei  while  the  nuclei  of  the  gut  are  readily  seen.  It 
is  a  difficult  case  to  prove,  but  I  can  only  believe  from  such  instan- 
ces as  are  shown  in  figures  39  and  41  (plate  15)  that  where  the 
new  anterior  ramus  develops,  some  formative  cells  are  added  on  and 
become  gut  cells.  The  intimate  association  of  the  two  seems  to 
admit  of  no  other  interpretation  and  if  this  is  the  case  one  must 
ascribe  a  remarkable  versatility  to  the  formative  cells  when  their 
whole  history  in  regeneration  is  considered. 

Whether  the  stages  intermediate  between  parenchyma  and  for- 
mative cells  represent  parenchyma  originating  from  formative  cells 
or  the  reverse,  I  leave  an  open  question.  That  the  formative  cells 
which  always  occur  in  P,  mactdata  in  some  numbers  and  in  very 
great  numbers  during  the  season  of  fission  are  the  basis  for  the 
regeneration  following  normal  fission,  there  can  be  no  question. 
The  existence  of  these  cells  and  their  r6le  in  regeneration  in  many 
other  planarians  and  Rhabdocoeles  have  been  recorded  as  shown  in 
my  review  of  the  subject.  The  latter  have  been  thoroughly  described 
in  Rhabdocoeles,  but  not  figured  at  all  or  thoroughly  studied  in 
the  Triclads.  My  observations  on  the  existence  and  r6le  of  such 
cells  in  P.  rnaculata  do  not  therefore  stand  alone. 

Starting  with  these  formative  cells  which  are  continually  increas- 
ing their  number  (see  mitotic  divisions  in  the  figures),  we  get 
ectoderm,  parenchjmaa,  tissue  of  adult  head,  according  to  Flexener 
('98)  ganglion  cells,  pharynx,  and  probably  parts  of  the  gut.  As 
far  back  as  we  can  go,  ytz.,  to  the  many  self-sustaining  and  multi- 
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plying  formative  cells,  everything  is  to  be  referred  to  these  scarcely 
differentiated  cells  which  may  become  almost  anything.  There  is 
nothing  in  the  process,  as  I  have  seen  it,  to  indicate  the  degenera- 
tion of  a  highly  specialized  adult  tissue  into  something  simpler  and 
from  this  the  building  of  new  organs.  I  regret  exceedingly  that  I 
have  not  had  the  opportunity  to  study  and  compare  what  occurs  in 
specimens  artificially  cut  in  two  at  just  the  place  where  fission  nor- 
mally occurs.  From  Flexener^s  description  ('98)  of  P,  macxdata 
and  from  Keller's  statements  (^94)  as  to  the  forms  he  studied,  I  can 
hardly  see  how  there  can  be  any  different  processes  carried  on  in 
the  regeneration  after  artificial  cutting  except  that  the  excess  of 
formative  cells  in  animals  which  are  multiplying  asexually  may 
make  the  process  easier  to  follow. 

A  structure  which  I  have  found  to  a  varying  extent  in  almost  all 
the  specimens  examined  from  localities  where  fission  is  in  progress, 
is  shown  at  a;  in  a  number  of  the  figures  (pi.  13,  fig.  35 ;  pi.  14, 
fig.  37).  There  are  lying  in  the  parenchyma,  mostly  in  the  dorsal 
region,  masses  of  large  cells  the  outlines  of  which  are  not  always 
easily  discernible.  They  are  not  connected  with  the  gut  in  any 
way  nor  do  they  resemble  any  structures  which  I  have  ever  found 
described  for  the  Planaria.  They  can  best  be  characterized  by  say- 
ing that  they  have  the  appearance  of  gut  cells  without  any  vacuoles 
for  their  nuclei  are  very  much  like  those  of  the  gut  and  their 
cytoplasm  stains  in  the  same  way,  but  they  are  not  found  connected 
with  the  gut  in  any  way.  They  are,  furthermore,  not  at  all  like 
the  first  beginnings  of  the  reproductive  organs  and  although  I  have 
held  many  theories  as  to  their  significance,  I  cannot  offer  even  a 
plausible  conjecture  as  to  their  meaning.  My  reason  for  mention- 
ing them  is  that  they  are  usually  a  striking  feature  of  animals  from 
an  asexual  locality. 

The  Anatomy  op   the   Fully   Developed   Reproductive 

Organs. 

During  the  summer  of  1898,  while  at  the  Marine  biological  labo- 
ratory. Woods  Holl,  Mass.,  I  became  interested  in  studying  some 
very  large  specimens  (15  to  20  mm.  in  length)  of  Planaria  macu- 
lata.  These  were  found  in  the  ponds  near  Falmouth  and  with  them 
large  numbers  of  eggs  which  they  lay  during  May  and  early  June. 
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Reproductive  organs  were  of  course  fully  developed  in  these  speci- 
mens and  I  studied  their  anatomy  casually  while  endeavoring  to 
ascertain  new  facts  regarding  the  function  of  the  uterus,  penis,  etc., 
during  the  egg  laying.  At  this  juncture  I  was  surprised  to  read  in 
a  recent  paper  by  Wood  worth  ('97)  the  following  sentence :  "  Pla- 
naria  maculata  is  the  commonest  of  our  fresh- water  planarians  and 
was  the  first  one  to  be  described  (Leidy,  1848)  ;  however,  nothing 
has  been  published  regarding  its  sexual  organs,  and  I  am  unable  to 
offer  anything  in  this  regard ;  not  one  of  the  hundreds  of  specimens 
that  came  under  my  observation  was  sexually  mature." 

Since  the  anatomy  of  the  most  complex  system  of  organs  in  this 
common  species  is  entirely  unknown,  oi*  at  least  unrecorded,  I  have 
availed  myself  of  the  opportunity  to  study  them  in  their  fully  devel- 
oped state  and  I  shall  describe  the  main  features  of  their  structure, 
although  there  is  nothing  strikingly  different  from  what  has  been 
found  in  closely  related  foi-ms.  The  relative  position  of  the  dif- 
ferent parts  may  be  seen  from  figure  56  (plate  19),  though  this  rep- 
resents them  in  an  immature  condition.  The  atrial  organs  are 
shown  by  dorsal  and  lateral  views  (pi.  12,  figs.  33,  34).  From  fig- 
ure 56  it  is  seen  that  the  testes  are  numerous  and  extend  from  the 
region  of  the  ovaries  almost  to  the  tail.  Although  a  few  large  folli- 
cles are  to  be  found  extending  up  between  the  gut  lobes,  the  rest 
are  packed  closely  together  in  the  ventral  region  and  are  never 
found  dorsal  to  the  gut.  Their  lateral  extent  is  seen  in  a  transverse 
section  of  the  animal  (pi.  18,  fig.  60)  to  be  from  a  point  about  half- 
way between  the  lateral  margin  and  the  nerve  cord  to  within  a 
short  distance  of  the  median  line.  In  front  of  the  phar^^nx  and 
behind  the  genital  atrium,  each  nerve  cord  divides  the  testes  of  its 
side  in  such  a  way  that  in  whole  preparations  there  often  appear 
two  irregular  rows  on  either  side  while  in  the  region  of  the  pharynx 
and  genital  atrium  the  inner  row  of  either  side  is  lost.  Everywhere 
they  are  close  together  and  from  the  ovaries  to  the  tail  hardly  a 
transverse  section  can  be  found  that  does  not  cut  a  half  dozen  or 
more.  In  longitudinal  sections  they  are  found  closely  following 
one  another,  there  being  about  seventy-five  on  either  side. 

The  testicular  canals  (vasa  efferentia)  are  everywhere  found  con- 
necting one  testis  with  another  or  the  testes  with  the  vasa  deferentia. 
It  has  seemed  to  me,  in  studying  these  fine  canals,  that  there  is  no 
reason  for  doubting  that  each  testis  has  a  definite  connection  either 
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directly  or  through  intervening  testes  with  the  vas  deferens  of  ita 
side.  In  species  with  a  smaller  number  of  testes  it  is  not  difficult 
to  discover  the  connection  of  each  testis  with  the  vas  deferens.  In 
Planar ia  maculata,  the  testes  communicate  with  one  another  or 
with  the  vas  deferens  in  the  same  way  and  it  is  only  their  g^eat 
number  which  makes  the  exact  connection  impossible  to  establish  in 
many  cases. 

During  the  egg  laying  season  the  vasa  deferentia  (pi.  12,  figs.  33, 
34,  vd)  may  be  found  as  very  fine  tubes  extending  from  the  most 
anterior  testes  and  everywhere  receiving  testicular  canals.  Their 
diameter  increases  in  the  region  of  the  pharynx  where,  swollen  with 
spermatozoa,  they  become  the  seminal  vesicles  as  in  other  Planaria. 
In  the  live  woi-m,  they  may  be  seen  through  the  ventral  surface  as 
two  whitish  masses  on  either  side  in  the  region  of  the  pharjnx. 
Posteriorly,  the  seminal  vesicles  naiTow  suddenly  and  the  smaller 
tubes  thus  formed  turn  with  a  sharp  angle,  mount  dorsally,  and  then 
turn  ventrally  to  the  base  of  the  penis  where  each  opens  into  an 
enlargement  {en)  of  the  penis  lumen.  This  lumen  is  of  considera- 
ble size  and  has  a  blind  anterior  end,  but  is  drawn  out  posteriorly 
into  a  finer  tube  and  opens  by  a  small  aperture  on  the  free  end  of 
the  penis  (/?).  The  penis  (pi.  1*2,  figs.  33,  34,7))  J®  ^^oy%  and  thick, 
closely  invested  by  the  walls  of  its  cavity  and  pointing  downward 
and  backward  at  an  angle  of  about  45°.  Along  its  median  poste- 
rior face  it  joins  the  atrium  by  a  thin  mesentery-like  fold  so  that  a 
sagittal  section  (pi.  12,  fig.  34)  shows  as  though  there  were  only 
a  shallow  furrow  around  the  penis  posteriorly.  The  outline  of  such 
a  sagittal  section  is  given  in  figure  34  and  the  depth  of  the  atrium 
immediately  on  either  side  of  this  is  indicated  by  a  dotted  line. 
Behind  this  anterior  part  which  contains  the  penis,  the  atrium  is 
narrowed  abruptly.  It  is  worth  noting  that  the  longitudinal  axis  of 
the  penis  does  not  point  in  the  direction  of  this  opening  (pi.  12,  fig. 
34),  but  downward  and  backward  as  above  described  and  thus  the 
free  ehd  of  the  penis  lies  somewhat  below  the  opening  through 
which  it  must  pass  when  protruded.  The  contraction  of  muscle 
fibers'  in  the  mesentery-like  fold  may  perhaps  aid  in  guiding  the 
penis  out  postenorly.  The  narrow  portion  of  the  atrium  soon 
widens  abruptly  by  sending  a  larger  branch  ventrally  and  slightly 
backward  to  communicate  with  the  outside  at  the  genital  pore  {gp) . 
At  the  upper  posterior  angle  of  the  main  atrial  cavity  the  vagina 
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(va)  extends  doraally  and  posteiiorly.  This  short  canal,  which  I 
<ie8ignate  as  vagina,  reaches  almost  to  the  basal  membrane  on  the 
dorsal  side,  before  it  splits  into  the  stalk  of  the  uterus  running  ante- 
riorly and  the  common  oviduct  running  posteriorly  on  the  midline 
(pi.  12,  figs.  33,  34).  The  atiial  cavity  extends  posteriorly  a  short 
distance  beneath  the  vagina  and  is  here  thrown  into  one  or  two  large 
folds  which  run  lengthwise.  These  folds  are  glandular  and  are  per- 
haps homologous  with  the  "musculo-drilsen  "  organs  mentioned  by 
Ijima  ('84)  in  his  description  of  Polycelis  tenuis^  though  they  are 
not  constant  in  shape  or  occurrence  and  the  cavity  of  the  atrium  is 
no  further  complicated  than  by  the  division  into  an  anterior  portion 
containing  the  penis  and  a  posterior  which  receives  the  female 
elements.  Besides  the  secretions  of  the  unicellular  glands  which 
surround  the  atrium  and  enter  the  vagina,  the  epithelial  lining  of 
the  atrium  seems  to  be  actively  at  work  producing  a  secretion  which 
appears  as  spherical  masses  detaching  themselves  from  the  cells  and 
covering  the  surface  several  layers  deep. 

The  stalk  of  the  uterus,  as  above  mentioned,  extends  forward  from 
the  vagina  along  the  midline  as  a  small  tube  which  in  many  sections 
shows  indications  of  contraction,  for  the  outline  of  it8  lumen  is  folded. 
In  front  of  the  penis  it  expands  into  a  spherical  uterus  such  as  is 
found  in  many  planarians  (pi.  12,  figs.  33,  34,  w).  During  the  eg^ 
laying  season,  this  cavity  when  seen  in  transverse  section  is  as  lai-ge 
as  the  phaiyngeal  pocket  and  extends  right  up  to  the  dorsal  and 
ventral  basal  membranes.  Within  the  uterus  I  have  found  what 
were  unquestionably  masses  of  spermatozoa  since  they  had  the  same 
appearance  as  the  spermatozoa  found  in  the  seminal  vesicles.  In 
some  instances  I  also  found  what  appeared  to  be  the  egg  capsules 
in  process  of  formation.  Almost  every  live  specimen  when  seen 
from  the  ventral  side  shows  a  reddish  brown  mass  in  the  position 
of  the  uterus,  as  though  the  uterus  contained  one  of  the  brown  ^gg 
capsules.  This  color  must,  however,  be  due  to  the  color  of  the 
uterus  itself,  for  it  shows  exactly  the  same  w^hen  there  is  no  trace  of 
a  capsule. 

The  ovaries  (pi.  19,  fig.  56,  o)  lie  about  one  fourth  the  entire 
length  of  the  animal  from  its  anterior  end  and  are  in  the  usual  ven- 
tral position  just  inside  the  nerve  cord.  They  are  of  considerable 
«ize,  often  more  in  diameter  than  one  half  the  dorso- ventral  thick- 
ness of  the  specimen.     Figure  52  (plate  17)  represents  a  transverse 
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section  through  an  ovary  and  also  cuts  a  part  of  the  oviduct  (o). 
The  ova  in  the  sexual  season  are  of  all  sizes,  but  the  majority  of 
them  are  very  large  and  toward  the  center  the  largest  ones  are 
found  entirely  free  and  within  the  head  of  the  oviduct.  Around 
the  periphery  are  considerable  numbers  of  small  nuclei  (c^w),  whose 
cytoplasm  has  apparently  gone  to  form  a  syncytial  framework  which 
extends  throughout  the  ovary  and  in  which  the  ova  are  imbedded. 

There  is  nothing  like  a  parovarium  in  the  mature  worm  or  at  any 
stage  which  I  have  seen  of  the  developing  reproductive  organs  and 
the  ovary  is  compact  without  irregular  lobes  extending  into  the 
parenchyma. 

The  oviducts  lead  from  the  outer  side  of  either  ovary  and  extend 
posteriorly  just  above  the  nerve  cord.  Their  walls  consist  of  but  a 
single  layer  of  cells.  In  some  particularly  good  preparations  I  am 
quite  sure  that  I  have  detected  posteriorly  directed  cilia  in  the  lumen. 
Back  of  the  atrium  the  oviducts  converge  and  mount  to  the  dorsal 
side,  and  as  they  approach  the  midline,  turn  forward  to  unite  as  the 
common  oviduct,  the  relation  of  which  to  the  uterus  and  the  vagina 
has  been  pointed  out. 

The  mature  yolk  glands  are  connected  with  the  oviduct  every- 
where along  its  length.  Only  one  kind  of  cell  is  to  be  found  in  the 
ripe  yolk  glands  and  these  cells  are  loose  in  the  cavity  like  so  many 
enormous  spermatids  in  a  testis.  The  yolk  glands  extend  every- 
where, lining  the  space  on  the  dorsal  side  and  between  the  gut  lobes 
so  completely  that  there  seems  little  room  left  for  parenchyma.  Aa 
they  are  kept  out  of  the  ventral  region  by  the  numerous  testes,  the 
result  is  that  they  are  dorsally  placed.  They  do  not  have  any  defi- 
nite position  like  the  testes,  which  remain  in  that  part  of  the  paren- 
chyma where  they  first  appear,  but  seem  rather  to  have  grown  in 
and  taken  all  the  space  that  was  left.  Anteriorly  they  extend  only 
a  short  distance  in  front  of  the  ovary,  but  like  the  testes,  extend 
back  almost  to  the  tail. 

The  Degeneration  op  the  Adult  Reproductive  Organs. 

After  the  egg  laying,  stages  in  the  degeneration  of  the  reproduc- 
tive organs  may  be  readily  found.  The  table  shown  below  repre- 
sents these  stages  as  I  have  found  them.  After  knowing  the  devel- 
opment de  novo  of  the  organs  in  small  specimens,  these  stages  will 
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be  seen  to  represent  something  quite  different  from  the  develop- 
mental stages;  and  when  the  months  of  the  year  at  which  thej 
occur  are  noted,  they  cannot  signify  anything  but  the  stages  of 
degeneration.  Out  of  a  considerable  number  of  cases  I  have 
selected  six  as  showing  all  that  is  necessary,  and  these  with  the 
month  at  which  they  were  found  are  indicated  in  the  first  column. 
In  the  columns  following,  the  presence  or  absence  of  the  ovaries, 
yolk  glands,  atrial  organs,  vasa  deferentia,  and  testes,  is  indicated 
and  peculiar  cases  are  pointed  out  by  some  comment. 

The  testes  by  about  the  tenth  of  June,  although  still  large,  have 
a  much  smaller  number  of  spermatozoa  and  fewer  mother  cells  in 
their  walls.  They  seem  to  become  exhausted  by  the  using  up  of  all 
the  germ  cells  so  that  nothing  remains  but  a  cleft  in  the  paren- 
chyma which  then  collapses.  Contrary  to  Chichkoff*s  view  ('92,  p. 
522)  that  portions  of  the  testes  in  the  forms  he  studied  remain  and 
produce  the  new  testes  of  the  next  year,  I  cannot  find  that  in  Pkt- 
naria  maculata  any  sign  of  the  old  testes  remains.  The  disappear- 
ance of  the  testes  is  therefore  the  first  stage  in  the  degeneration. 
This  may  be  compared  with  Wood  worth's  ('91)  mention  of  what 
occurs  in  Phagocata  gracilis.  He  says  (p.  30),  "While  the  yolk 
glands  are  still  in  an  early  stage  of  development,  spermatogenesis 
has  been  completed,  the  testes  have  disappeared  and  the  sperma- 
tozoa are  found  filling  the  vasa  deferentia  " ;  and  again  (p.  81), 
"after  the  spermatozoa  have  found  their  way  through  the  vasa  de- 
ferentia all  traces  of  ihfi  testes  disappear."  In  Planaria  maculata 
the  vasa  deferentia  persist  for  some  time  after  the  disappearance  of 
the  testes  and  are  to  be  found  reaching  almost  to  the  ovaries  as  in 
specimen  2  of  the  table. 

The  third  case  in  the  table  is  the  most  important.  Testes, 
vasa  deferentia,  and  yolk  glands  have  disappeared.  The  ovaries 
with  their  oviducts,  which  extend  back  as  far  as  the  atrium,  remain 
intact,  but  in  the  region  of  the  atrium  are  found  only  the  remains  of 
the  atrial  organs.  Figure  61  (plate  19)  represents  what  several 
consecutive  longitudinal  sections  show  in  this  region.  There  are 
some  structureless  masses  at  the  position  of  the  uterus  (u),  a  cavity 
(c)  at  the  place  where  the  penis  would  be  normally  found,  and  a 
small  pit  in  the  ventral  surface  (ap)  which  represents  the  atrial 
pore,  but  there  is  no  connection  between  these  portions.  The  fur- 
ther degeneration  as  illustrated  by  specimens  4,  5,  and  6  of  the 
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table  shows  the  redaction  of  the  atrium  to  a  mere  collection  of 
nuclei,  the  disappearance  of  tiie  oviducts,  and  the  reduction  of  the 
ovaries  to  insignificant  masses  containing  only  a  few  ova  (pi.  17, 
tig.  50).  The  collection  of  nuclei  at  the  position  of  the  atrium  has 
the  appearance  of  forty  or  fifty  small  parenchyma  nuclei  such  as  are 
flhown  in  figures  42  (plate  15)  and  43  (plate  16)  at  np,  which  sur- 
round, and  are  imbedded  in  the  edges  of  a  small  area  that  takes  a 
good  deal  of  any  plasma  stain  and  is  more  dense  than  the  cytoplasm 
of  the  surrounding  parenchyma.  The  normal  fission  begins  at 
stages  of  degeneration  when  the  old  ovaries  and  oviducts  and  some 
trace  of  the  atrium  still  remain  (specimen  8  in  the  table),  and  since 
the  plane  of  fission  is  just  in  the  region  of  the  disappearing  atrium, 
some  cases  in  which  the  atrium  had  entirely  disappeared  much 
sooner  than  in  others,  may  be  attributed  to  the  early  occtirrence  of 
the  fission. 

The  table  traces  the  stages  of  degeneration  down  to  a  condition 
where  y^ry  small  rudimenta  of  the  ovaries  remain  and  sometimes 
«ome  nuclei  to  mark  the  old  atrium.  There  can  be  no  mistaking  an 
old  ovary  (pi.  17,  fig.  50)  for  one  just  developing  (pi.  17,  ^g,  49), 
although  the  number  and  size  of  the  ova  may  be  about  the  same  in 
a  single  section,  and  this  condition  is  hardly  questionable  as  the  last 
stage  in  the  degeneration  of  the  sexual  organs.  The  normal  fission, 
which  sets  in  about  this  time,  by  cutting  off  tail  pieces  makes  many 
good  sized  worms  which  have  no  sign  of  the  old  organs,  and  the 
young  of  the  same  year  have  increased  in  size  to  such  an  extent 
that  they  can  be  no  longer  distinguished  from  the  worms  resulting 
from  the  fission  of  the  adults.  Specimen  6  shows,  however,  that 
the  production  of  the  new  reproductive  organs,  as  fall  approaches, 
does  to  a  certain  extent  overlap  the  degeneration  of  the  old.  In 
such  cases,  while  portions  of  the  old  organs  still  remain,  there  are 
oords  of  cells  appearing  in  the  parenchyma  above  either  nerve  cord 
which  later  give  rise  to  the  testes.  Such  a  cord  is  shown  in  plate 
16,  figure  46.  The  origin  and  later  history  of  these  cords  and 
masses  of  cells  will  be  taken  up  under  the  development  of  the 
organs  in  small  worms.  Whether  the  old  ovary  in  original  head 
ends  in  which  it  exists,  ever  develops  into  the  new  one,  I  cannot  tell, 
as  the  original  head  pieces  are  of  course  like  all  the  other  worms 
externally  and  none  of  the  specimens  sectioned  showed  anything  to 
give  a  clue.     The  majority  of  the  individuals  not  being  original  head 
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ends  with  the  remains  of  an  old  ovary,  mast  of  course  develop  all 
their  organs  anew  in  the  fall.  This  development  of  the  reproductive 
organs  in  small  worms  collected  from  sexual  localities  in  the  early 
fall  is  what  I  described  in  a  preliminary  paper  last  year  and  will 
here  follow  through  more  in  detail. 

The   Developmbnt   op   the   Reproductive   Organs  in 
Small  Worms. 

Lang's  statement  (*81)  that  the  sex  cells  of  planarians  arise  from 
the  epithelium  of  the  gut  has,  so  far  as  I  know,  never  been  con- 
firmed, and  I  think  we  may  set  it  down  as  an  error  in  the  interpre- 
tation of  his  data.  Beyond  this  and  the  mere  statements  that  the 
testes  are  at  first  solid  and  that  the  oviduct  begins  as  a  solid  rod  of 
cells,  be  says  nothing  of  the  development. 

The  description  of  the  development  given  by  Ijima  (*84)  seems 
to  be  coiTect  as  far  as  it  goes,  and  he  indicated  the  essential  parts  of 
the  process  quite  correctly.  He  says  that  the  development  of  the 
atrium  and  the  penis  is  like  a  repetition  of  the  process  by  which  the 
pharyngeal  pocket  and  pharynx  are  formed,  since  it  begins  ais  a  cleft 
among  a  mass  of  mesocferm  celL»  from  the  anterior  wall  of  which 
cleft  the  penis  grows  out.  Ijima  iEtlso  described  the  sex  cell  and  the 
yolk  glands  as  developing  in  situ  from  individual  cells  of  the 
mesoderm. 

Wood  worth  ('91)  describes  the  yolk  glands  of  Phagocata  gracilis 
as  originating  by  outgrowths  from  the  parovarial  masses  found  in 
that  species  and  disputes  Ijima 's  description  of  their  origin  in  situ. 
Chichkoff  ('9'2)  inclines  to  Wood  worth's  view  although  with  no 
observations  of  his  own. 

Since  none  of  the  foregoing  works  offers  a  complete  description 
of  the  development  of  the  sexual  oi-gans,  I  submit  the  description  of 
this  process  as  follows.  I  must  preface  this  account  by  saying  that 
I  do  not  know  whether  the  stages  I  am  describing  are  from  egg- 
embryo  worms  or  from  worms  which  have  been  reduced  to  a  small 
size  by  a  period  of  asexual  multiplication.  A  reference  to  the  sec- 
tion at  the  beginning  of  this  paper  upon  the  life  history  of 
Planar ia  rnaculata  in  different  localities  will  explain  this  state- 
ment. In  the  locality  numbered  1  (page  517)  it  will  be  seen  that 
after  the  eggs  are  laid,  the  reproductive  organs  disappear  and  the 
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process  of  fission  soon  reduces  the  adults  to  such  proportions  that 
they  are  indistinguishable  from  the  rapidly  growing  young.  Pre- 
sumably, the  end  products  of  asexual  multiplication,  being  other- 
wise indistinguishable  from  the  embryos  of  any  year,  will  develop 
their  reproductive  organs  in  the  same  way,  but  until  the  two  have 
been  isolated  and  reared  there  is  of  course  no  way  of  certainly 
ascertaining  this.  The  following  description  is  based  upon  speci- 
mens taken  from  sexual  localities  in  the  fall,  and  I  have  no  way  of 
telling  what  has  been  the  previous  history  of  any  of  them.  How- 
ever, the  study  of  some  twenty-five  or  thirty  specimens  which  had 
been  cut  into  serial  sections  did  not  bring  to  light  anything  which 
led  me  to  suspect  two  courses  of  development,  one  for  the  egg- 
embryo  worms  and  another  for  those  which  are  the  end  products 
of  a  season  of  asexual  multiplication. 

In  September,  of  1899,  I  collected  small  specimens  from  5  to  8 
mm.  long  in  the  vicinity  of  Baltimore,  which  upon  examination 
showed  their  reproductive  organs  just  developing.  These  stages 
have  since  been  supplemented  by  specimens  from  the  same  locality 
and  from  the  Falmouth  ponds  in  the  fall  of  1900. 

The  first  indication  of  the  developing  reproductive  organs  is  the 
appearance  in  the  parenchyma,  along  a  line  just  above  either  nerve 
cord,  of  rounded  or  cord-like  masses  of  cells.  Formative  cells  such 
as  have  been  previously  described  (pi.  15,  fig.  41 ;  pi.  16,  ^g,  48,  a) 
ai*e  abundant  in  this  region  and  their  frequent  mitotic  figures  show 
that  they  are  multiplying  rapidly.  Such  a  mass  or  cord  of  cells  is 
shown  in  figure  46  (plate  16)  as  it  lies  surrounded  by  the  paren- 
chyma. At  this  early  stage  there  can  be  no  question  that  these 
masses  are  made  up  of  formative  cells.  At~  a  slightly  later  stage, 
when  one  can  distinguish  \he  incipient  testes  (pi.  16,  ^g,  47)  from 
the  cords  which  are  to  form  the  yolk  glands  (pi.  16,  ^g,  44),  the  cell 
outlines  are  no  longer  visible,  and  although  the  general  shape  of  the 
nuclei  with  the  characteristic  nucleoli  (pi.  16,  fig.  44-47)  is  the 
same  as  that  found  in  the  formative  cells  (pi.  16,  fig.  43;  pi. 
15,  fig.  41),  this  alone  would  not  be  sufficient  to  establish  the  origin 
of  the  male  and  female  elements  from  the  formative  cells.  It  is  the 
abundance  of  such  stages  as  figure  46  (plate  16)  represents  which 
demonstrates  beyond  question  the  origin  of  the  testes  and  yolk 
glands  from  the  formative  cells  of  the  ventral  region. 

The  stages  by  which  the  solid  rudiments  of  the  testes  (pi.  16, 
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figs.  47,  48)  produce  the  mature  organs  by  the  division  of  the  cell* 
lying  toward  the  center  (fig.  48)  have  been  repeatedly  mentioned 
by  other  workers.  When  the  testis  first  becomes  distinct  as  such 
(fig.  47),  the  cell  outlines  cannot  be  satisfactorily  made  out  except 
in  the  dividing  or  reconstructing  cells  (fig.  48)  toward  the  center. 
It  is  the  same  in  the  case  of  the  incipient  yolk  glands,  but  these 
from  the  time  they  can  be  distinguished  as  yolk  glands  are  found 
with  two  kinds  of  nuclei  (pi.  16,  fig.  44).  In  the  yolk  gland  rudi- 
ments it  is  as  though  the  cytoplasm  of  the  smaller  cells  were  making 
a  stroma  in  which  to  swing  the  large  nuclei.  A  similar  condition  is 
noticed  in  the  adult  ovary  (pi.  17,  fig.  52).  At  the  time  the  testes 
are  distinguishable  as  many  spheres  of  cells  (pi.  16,  figs.  47,  48) 
lying  along  on  either  side  of  the  body  (pi.  18,  ^g.  53)  the  ovary  can 
be  distinguished  just  in  front  of  the  most  anterior  testis  and  is  quite 
characteristic  in  its  appearance  (pi.  17,  fig.  49).  I  believe  that  the 
ova  arise  from  formative  cells  though  they  show  their  characteristic 
nuclei  so  early  that  their  origin  is  not  as  evident  as  in  the  case  of 
the  testes  and  yolk  glands  (pi.  16,  fig.  46).  At  the  stage  shown  in 
figure  49  (plate  17)  there  are  already,  among  the  young  ova,  smaller 
nuclei  (ctn)  and  these  I  consider  homologous  with  the  smaller  nuclei 
found  throughout  the  connective  tissue  framework  of  the  adult  ovary 
(pi.  17,  fig.  52,  ctn). 

The  development  of  the  different  elements  of  the  reproductive 
system  in  relation  to  one  another  is  shown  by  the  diagrammatic 
figures,  53,  54,  55  (plate  18),  56  (plate  19).  Figure  53  represents  a 
stage  at  which  the  ovaries  (o)  and  the  testes  (t)  can  be  distinguished. 
There  is  as  yet  no  sign  of  any  atrium.  At  a  stage  slightly  older  than 
the  above  (fig.  54)  there  appeai-s  in  the  region  of  the  genital  atrium 
a  cleft  in  the  parenchyma  (pi.  19,  ^g.  57 ;  pi.  16,  fig.  45).  This  is 
preceded  by  a  noticeable  collecting  of  parenchyma  nuclei  at  this 
spot  (pi.  16,  fig.  45,  n),  but  I  have  not  found  stages  which  establish 
the  origin  of  these  from  formative  cells.  Lining  the  cleft,  an  epithe- 
lium is  formed.  In  this  stage  there  is  present  along  the  line  of  the 
future  oviduct,  a  long  cord  of  cells  a  portion  of  which  is  shown  in 
figure  44  (plate  16).  This  extends  from  the  region  of  the  ovary 
backward  above  the  nerve  cord  past  the  beginning  of  the  atrium 
and  well  down  into  the  tail.  There  are  at  this  time  no  other  cell 
cords  of  this  sort  in  any  part  of  the  worm  except  close  alongside 
and  connecting  with  this  main  stem  in  places  where  it  is  double  for 
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a  short  distance.  Such  a  stage  might  be  represented  by  a  diagram 
like  figure  54  (plate  18). 

Following  this,  there  are  to  be  found  along  the  line  of  each  ovi- 
duct (pi.  IB,  fig.  55)  many  cords  of  cells  seeming  to  have  grown 
out  from  the  original  one ;  at  any  rate  they  are  connected  with  it. 
I  can  only  conjecture  how  the  oviduct  is  formed  as  I  have  not  found 
any  interpre table  stages.  The  occurrence  of  the  cord  of  cells  such 
as  is  shown  in  figures  44  (plate  16)  and  54  (plate  18),  in  just  the 
position  where  the  oviduct  subsequently  appears,  suggests  that  this 
cell  cord  is  in  some  way  transformed  into  the  oviduct.  It  has 
occurred  to  me  that  such  a  thing  might  come  about  by  the  migra- 
tion of  the  large  cells  (pi.  16,  ^g.  44)  out  from  the  main  axis 
leaving  the  smaller  nuclei  embedded  in  their  own  fused  cytoplasm, 
which  subsequently  becomes  hollowed  out  to  form  the  oviduct. 
The  masses  of  larger  cells  would  then  remain  connected  with  this 
as  the  finger-like  processes  of  the  young  yolk  glands  (pi.  18,  fig.  55) 
are  later  connected  with  the  newly  formed  oviducts.  In  Planaria 
simplissimay  I  showed  (:00a)  that  the  yolk  glands  originated  as  out- 
growths from  the  oviducts,  and  this  makes  more  plausible  the  origin 
of  the  oviduct  in  P,  maculata  in  the  manner  I  have  just  suggested. 

While  I  have  not  succeeded  in  ascertaining  the  histological  proc- 
esses by  which  the  oviducts  are  formed,  they  are  laid  down  close 
to,  if  not  exactly  along,  the  main  axes  of  the  cell  cords  shown  in 
figure  54  (plate  18)  during  the  time  that  the  young  yolk  glands 
(pi.  18,  fig.  55,  y)  are  appearing.  An  unquestionable  oviduct  is 
found  in  the  stage  which  figure  55  represents,  and  posterior  to  the 
rudiments  of  the  atiium  this  newly  formed  oviduct  is  continuous 
with  a  cord  of  cells  such  as  in  the  earlier  stage  (pi.  18,  fig.  54) 
extended  from  the  ovary  to  the  tail.  The  original  cords  of  cells 
are  no  longer  found  in  the  area  occupied  by  the  oviducts.  This 
suggests  that  the  cord  of  cells  shown  in  figure  54  has  in  some  way 
been  transformed  into  the  oviduct  over  most  of  its  length.  In 
figure  55,  the  atrium  is  found  far  enough  developed  to  have  the 
different  parts  clearly  marked. 

In  the  next  figure  (pi.  19,  fig.  56),  which  is  practically  adult,  there 
remains,  stretching  down  into  the  tail  upon  either  side,  a  branching 
rod  of  cells  which  is  destined  to  become  the  yolk  glands  of  the  pos- 
terior end.  It  can  be  readily  traced  with  its  branches  as  indicated 
in  the  diagram  and  becomes  continuous  with  the  oviduct  where  the 
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latter  bends  inward  to  reach  the  common  oviduct.  The  cavity  of 
the  uteras  has  increased  in  size,  the  lumen  of  the  penis  opens  to 
the  outside  and  the  atrial  pore  has  appeared.  This  is  the  adult  con- 
dition, save  that  the  vasa  deferentia  are  not  connected  with  the 
penis  lumen.  The  yolk  glands  are  much  larger  than  before  and  at 
frequent  inten'als  pass  from  the  oviduct  up  between  the  gut  lobes. 
No  mention  has  been  made  in  the  above  of  the  condition  of  the  ovaries 
and  testes,  for  they  have  not  changed  greatly.  Both  are  larger  than  at 
first,  the  ovaries  with  more  large  ova,  the  testes  with  their  cavities 
containing  spermatids  of  all  sizes.  Connecting  the  vasa  deferentia 
with  the  penis,  the  adult  condition  is  reached  (pi.  12,  figs.  33,  34). 

The  stages  in  the  development  of  the  atrial  organs  can  be  best 
shown  by  a  series  of  diagrams  representing  them  as  seen  from  the 
side.  Figure  57  (plate  19)  shows  at  a  the  primary  cAvity  in  the 
parenchyma  lined  with  epithelium  (pi.  16,  fig.  45).  This  cavity 
takes  on  the  shape  shown  in  figure  58  (plate  19)  in  which  the  ute- 
rus (m)  is  indicated  and  the  position  of  the  penis  (p)  shown  by  an 
irregular  fold.  The  portion  which  will  later  connect  with  the  out- 
side is  also  seen.  The  cavity  (pi.  19,  fig.  59)  assumes  more  and 
more  the  contour  of  the  adult  atrium  by  the  further  development  of 
the  penis,  in  which  a  lumen  appears,  and  the  development  of  the 
common  oviduct  (co).  In  later  stages  the  developing  oviduct  of 
each  side  grows  out  to  unite  with  the  common  oviduct,  as  shown  in 
figure  56  (plate  19),  and  the  penis  lumen  opens  on  the  free  end  of 
the  penis,  but  the  connection  of  the  vasa  deferentia  with  the  penis 
does  not  occur  until  considerably  later. 

The  development  of  these  organs  shows  that  there  are  two  dis- 
tinct parts,  (I)  the  germ  cells  and  (2)  the  accessory  organs  about 
the  atrium.  The  two  originate  separately  and  later  become  con- 
nected with  one  another.  There  are  laid  down  two  cords  of  cells 
extending  from  the  ovaries  well  back  into  the  tail.  Anteriorly,  in 
the  position  of  these  cords,  the  oviducts  appear,  while  back  of  the 
atrium  the  cords  remain  the  same  and  become  yolk  glands.  So  far 
as  I  can  make  out,  the  yolk  glands  arise  as  outgrowths  of  this  pri- 
mary rod  of  cells.  The  organs  of  the  atrium  begin  as  a  cleft  in  the 
parenchyma  which  gradually  becomes  differentiated  into  the  several 
parts.  The  testes,  ovaries,  and  oviducts  with  the  connecting  yolk 
glands  arise  in  the  same  place  that  they  occupy  in  the  adult,  save 
that  with  their  increasing  size  the  yolk  glands  extend  up  between 
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the  gat  lobes  and  so  take  possession  of  the  dorsal  region.  So  far  as 
I  can  see,  thei-e  is  no  particalar  area  from  which  the  yolk  glands 
develop,  as  is  the  case,  according  to  Wood  worth's  description,  in 
Phagocata  gracilis. 

A  Note  on  the  £arli£r  Embryology  op  Planaria  macidata. 

In  following  through  the  earlier  embryology  of  P.  macidata^  I 
have  not  found  that  it  offers  any  important  difference  from  the 
descriptions  of  other  species  given  by  Ijima  ('84)  and  Hallez  ('79) 
save  in  one  particular.  This  relates  to  the  development  of  the 
pharynx  and  is  explained  in  figure  51  (plate  17).  This  figure 
represents  an  embryo  which  has  taken  up  all  the  available  yolk  cells 
through  its  embryonic  pharynx  and  larval  mouth  {ph'  and  Into), 
This  yolk  {yo)  is  seen  within  as  a  mass  of  disintegrating  cells  with 
nuclei.  When  the  taking  up  of  the  yolk  is  just  completed,  the 
embryo  is  spherical  with  its  embryonic  pharynx  at  one  side,  a  stage 
which  text  book  figures  have  made  familiar  to  every  one.  The 
definite  endodermal  layer,  which  could  at  first  be  distinguished,  can 
no  longer  be  made  out  and  the  wall  of  the  embryo  seems  to  consist 
of  a  greatly  flattened  ectoderm  {ec)  and,  closely  applied  to  the  inner 
side  of  this,  scattered  mesenchyme  cells  representing  the  endoderm 
and  mesoderm.  This  spherical  embryo  of  P.  maculata  flattens 
down  as  is  shown  in  figure  51,  and  the  inner  cells  increase  in 
number  along  what  is  destined  to  become  the  ventral  side  of  the 
adult.  Posteriorly  a  mass  (jt)A')  of  these  cells  is  especially  notice- 
able and  this  becomes  the  adult  pharynx  by  the  process  which  has 
been  often  described.  It  will  be  seen  that  the  lower  flat  side  of  the 
embryo  of  figure  51  represents  the  ventral  surface  of  the  adult  and 
that  the  larval  mouth  {Imo)  which  leads  through  the  larval  pharynx 
into  the  gut  cavity  is  on  the  future  dorsal  surface.  This  point 
has  seemed  to  me  worth  noting,  since  from  the  descriptions  of 
Ijima  and  Hallez  the  larval  pharynx  seems  to  open  on  that  side  of 
the  embryo  which  becomes  the  ventral  side  of  the  adult  and  to  have 
its  longitudinal  axis  correspond  to  the  vertical  axis  of  the  adult. 
Ijima's  figure  28  of  plate  23  is  a  diagrammatic  representation  of 
almost  the  same  stage  as  my  figure  51,  save  that  his  figure  shows 
a  mass  of  ento-mesoderm  cells  over  the  area  covered  in  my  figure  by 
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the  embryonic  pharynx.  As  he  especially  states  that  all  trace  of 
the  embryonic  pharynx  disappears  before  the  adult  pharynx  begins, 
I  think  it  not  unlikely  that  he  may  have  been  mistaken  in  supposing 
that  the  place  of  the  new  pharynx  was  identical  with  that  of  the 
embryonic  one,  and  that  the  embryonic  pharynx  of  Dendrocodwn 
lacteum  may  lie  at  the  point  indic^ited  by  the  mass  of  cells  in  Ijima's 
figure,  which  is  identical  with  the  point  at  which  it  is  found  still 
persisting  in  P.  maculata. 

The  exact  position  would  be  hard  to  establish  in  Dendrocodum 
lacteum  since  the  first  pharynx  disappears  before  the  second  can  be 
distinguished,  but  in  P.  maculata  where  both  occur  together,  their 
relative  positions  can  be  at  once  determined,  and  since  it  would  be 
rather  strange  to  have  such  an  entirely  different  relation  in  forms 
so  nearly  alike  in  all  their  general  structure  as  the  planaiians,  I 
believe  the  mass  of  cells  indicated  at  thb  position  in  Ijima's  figure 
may  also  mark  the  location  of  the  embryonic  pharynx  in  Dendro- 
coelum  lacteum. 


Summary. 

Specimens  of  this  planarian  collected  from  several  localities  and 
resembling  each  other  so  closely  that  one  can  hardly  believe  they 
are  even  different  varieties  of  Pla7\aHa  muculata^  show  consider- 
able differences  in  their  life  histories.  In  some  localities  the  spe- 
cies seems  to  have  reproduced  exclusively,  so  far  as  the  observations 
go,  by  fission,  in  others  only  by  the  sexual  process,  w^hile  there  are 
still  others  where  both  processes  occur  at  different  seasons.  A  pos- 
sible explanation  of  this  is  that  the  reproduction  by  fission  may 
replace  the  sexual  reproduction  for  a  terra  of  years  though  the  time 
(three  years)  over  which  my  observations  extended  is  not  sufiicient 
to  establish  this  fully. 

The  characteristic  feature  of  the  normal  fission  occurring  in  this 
form  is  that  it  takes  place  without  the  previous  appearance  of  any 
furrow  at  the  place  of  division  and  without  any  previous  develop- 
ment of  the  new  organs  necessary  for  two  complete  planarians. 
Hence  there  is  produced  the  same  appearance  as  in  a  specimen  arti- 
ficially cut  in  two  at  a  definite  point  behind  the  pharynx. 

From  a  study  of  the  histological  details  in  the  regeneration  after 
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the  normal  fission  I  can  find  no  evidence  that  the  new  parts  develop 
by  the  transformation  of  higlUy  organized  cells  to  a  simpler  type 
which  produces  the  new  organs.  My  whole  evidence  would  rather 
indicate  that  there  exist  in  the  parenchyma  certain  individual  cells 
which  can  be  distinguished  from  the  parenchyma  proper  and  that 
these  are  responsible  for  the  new  parts  in  regeneration  and  also  for 
the  sex  cells  of  the  reproductive  organs.  The  exact  nature  of  the 
histological  changes  concerned  in  the  regeneration  is,  however,  an 
extremely  difficult  one  upon  which  to  obtain  absolutely  unquestion- 
able data. 

The  structure  of  the  mature  reproductive  organs  of  this  planarian 
is  here  described  for  the  first  time. 

The  development  of  the  reproductive  organs  is  also  described,  the 
facts  of  which  are  summarized  in  the  paragraph  on  page  554. 

A  note  is  given  on  a  stage  in  the  embryology  of  this  form  to  show 
that  the  adult  pharynx  does  not  originate  at  the  place  where  the 
embryonic  pharynx  degenerates. 
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EXPLANATION  OF  PLATES. 


ABBBSYIATIOirS. 


o.   atrium. 

aep'.  epithelium  of  young  atrium. 

c '.  cavity  lined  with  epithelium  at 

position  of  old  atrium. 
CO.  common  oviduct. 
ct.  connective     tissue     stroma    of 

ovary. 
dn.  nuclei  of  this  stroma. 
ds.  zone  of  formative  cells  in  the 

dorsal  region. 
ec.  ectoderm, 
ec'.  young  ectoderm. 
ep.  epithelium. 
9'  gut. 

gl,  gland  cells. 
gp,  genital  pore. 
k.  mitotic  figure. 
Im,  larval  mouth, 
m.  mouth. 
mf.  muscle  fiber, 
n.  nuclei. 
ne,  nerve. 
np.  nuclei      of 

proper. 


the     parenchyma 


0.   ovary. 

od,  oviduct 

oy.  cord    of    cells    along    line   of 

future  oviduct. 
p.  penis. 
pa.  parenchyma. 
ph.  pharynx. 
ph'.   young  pharynx. 
phV.  pharyngeal  lumen. 
pi.  penis  lumen. 
ps.  pharyngeal  sheath, 
r.   rhabdites. 
a.  formative  cells,  ("  Stammzellen  " 

of  Keller). 
t.  testes, 
u.  uterus. 
V.  vacuole. 
va.  vagina, 
vd.  vas  deferens. 
X.  masses  of  cells  found  principally 

in  dorsal  region. 
y.  yolk  glands. 
yo.  yolk  within  embryo. 
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PLATE  9. 

(The  li<fure.s  on  this  plate  were  drawn  from  the  live  specimens  increased  20 
diameters.    They  have  been  reduced  three  fourtlis  in  the  reproduction.) 

Figs.  1,  2.  A  tail  piece  of  P.  maculata  from  the  dorsal  aspect  a  few*  hours 
after  the  normal  fission.  Fi^re  1  shows  the  anterior  end  drawn 
together  as  it  is  when  the  animal  is  at  rest.  Figure  2  shows  the  con- 
dition when  the  piece  is  moving  actively  about.  The  pigment  flecks 
are  shown  only  at  the  anterior  end  and  also  the  outline  of  the  gut. 

Fig.  3-7.  Represent  the  same  specimen  as  figure  2  on  the  five  days  following 
the  day  of  fission.  In  figure  4  the  eyes  are  beginning.  In  figure  6  the 
gut  rami  have  united  anteriorly  and  the  rudiment  of  the  pharynx  can 
be  distinguished.  In  figure  6  the  development  of  the  new  median 
anterior  gut  ramus  has  progressed  quite  far  but  the  gut  is  not  shown 
in  the  posterior  end  of  the  specimen.  In  figure  7  the  head  is  well 
formed,  but  the  pharynx,  which  is  shown  without  the  gut,  is  still  too 
far  forward. 

Fig.  8.  A  worm  developed  from  a  tail  piece  like  figure  2,  as  it  appeared  the 
8th  day  after  the  normal  fission. 

Figs.  9,  10.  A  tail  piece  of  P.  maculata  the  third  day  after  its  normal  fission 
and  again  on  the  19th  day  to  show  the  change  of  proi)ortion8.  In 
figure  10  the  gut  is  not  shown. 

Fig.  11.  The  outline  of  the  posterior  end  of  a  head  piece  of  P.  maculata  on 
the  day  of  normal  fission  and  drawn  over  this  the  outlines  (2,  3,  4,  6, 
6,  7)  on  the  six  succeeding  days. 

Fig.  12.  A  tail  piece  on  the  day  after  the  normal  fission,  showing  a  peculiar 
condition  of  the  right  gut  ramus. 

Figs.  13,  14.  A  tail  piece  on  the  day  after  fission  and  again  on  the  third  day 
after,  to  show  remodeling  of  the  gut. 

Fig.  15.  The  anterior  end  of  a  tail  piece  on  the  day  after  normal  fission  as  it 
appears  when  fully  expanded. 

Fig.  16-18.  The  same  tail  piece  on  the  3d,  4th,  and  6th  days  after  normal 
fission. 
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PLATE  10. 

(All  the  figures  are  again  from  living  specimens  drawn  increased  20  diame- 
ters but  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  19.  A  head  piece  of  P.  maculaia  a  few  hours  after  normal  fission,  show- 
ing the  cut  expanded  as  it  is  when  the  animal  moves  about.  The  gut 
is  shown  only  in  the  region  of  the  pharynx. 

Figs.  20,  21.  The  same  specimen  as  is  shown  in  figure  2-7  redivided  on  the 
eighth  day  after  the  condition  shown  in  figure  2. 

Fig.  22.  A  normally  proportioned  P.  maculata  just  before  normal  fission. 

Fig.  28.   A  specimen  to  show  bizarre  branching  of  the  gut. 

Fig.  20.  The  posterior  end  of  figure  10  as  it  appears  contracted  when  the 
animal  is  at  rest. 

Fig.  27.  The  posterior  end  of  a  head  piece  on  the  day  after  normal  fission. 

Fig.  28.  The  posterior  end  of  the  same  specimen  as  shown  in  figure  19  on  the 
second  day  after  the  fission. 

Fig.  29.  The  same  on  the  4th  day. 


Digitized  by 


Google 


(JiTRTis  -  -  LifeHistokv^ofPlanaria. 


PI.ATF.   10. 


< 


0.0 


'T 


PH       f|Mi 


19    ^  ' 


PH 


PH 


lAU        I 


21 


PH     \ 


a^^v 


i«r 


23 


28 


Phoc.  liosroN   Soc.  Nat.  ffisT.    VtiL.30. 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


Digitized  by 


Google 


Curtis.—  Plaiuuria. 


PLATE  11. 

(All  the  figures  of  this  plate  are  drawn  from  the  living  specimens  increased 
20  diameters,  but  are  reduced  two  thirds  in  the  reproduction.) 

Figs.  24,  25.  Represent  the  specimen  shown  in  figure  22,  just  after  it  divided 
two  hours  later.  In  figure  24  the  gut  is  shown  only  in  the  region  of 
the  pharynx. 

Fig.  30.  The  same  specimen  as  shown  in  figure  10  on  the  10th  day,  the  gut  not 
being  shown. 

Fig.  81.   A  specimen  with  bizarre  branching  of  the  gut. 

Fig.  32.  The  outline  of  the  specimen  shown  in  figures  10, 28, 20,  and  80,  which 
17  days  after  the  condition  shown  in  figure  10  has  reached  normal 
proportions.  The  outline  of  the  gut  could  not  be  made  out.  This 
figure  will  also  illustrate  the  outline  of  a  normal  P.  macuUUa, 
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PLATE   12. 

(The  figures  are  drawn  from  a  reconfitruction  of  a  series  of  transverse  sec- 
tions and  reduced  two  thirds  in  the  reproduction.) 

Fig.  33.  The  atrial  organs  of  P.  macukUa  and  the  ducts  leading  to  them,  from 
the  dorsal  aspect.  The  pharynx  is  shown  in  outline.  The  unicellu- 
lar glands  leading  into  the  vagina  are  indicated  by  the  arrows.  The 
oviduct  is  drawn  without  its  connecting  yolk  glands.    Zeiss  A  X  2. 

Fig.  34.  The  same  from  the  right  side.  The  oviduct  and  vas  deferens  of  the 
left  side  are  omitted.    Zeiss  A  X  2. 
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PLATE    13. 

(The  tigureM  are  from  camera  lucida  outlineK  of  sectioiiH  and  are  reduced 
three  fourthH  in  the  repnwi action.) 

Fip.  36.  A  sagittal  Hection  through  the  anterior  portion  of  a  tail  piece  a  few 
hours  after  it8  normal  tts«ion  (wee  fi^ire  2  which  represents  the  exter- 
nal features  of  mich  a  piece).  The  parenchyma  is  seen  to  be  naked 
at  the  cut  surface.     The  anterior  end  is  to  the  left,    Zeiss  D  X  2. 

Fig.  3(5.  A  sagittal  section  through  the  anterior  end  of  a  tail  piece  on  the  day 
following  fission  (see  figure  3).  At  the  naked  end  is  to  be  seen  what 
is  interi)reted  as  the  production  of  the  new  ectoderm  (ec')  by  forma- 
tive cells.     The  anterior  is  to  the  left.     Zeiss  D  X  2. 
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PLATE   14. 

(The  figuree  are  from  camera  lucida  oatlineB  of  sections  and  are  reduced 
three  fourths  in  the  reproduction.) 

Fig.  37.  A  sagittal  section  through  the  anterior  end  of  a  tail  piece  on  the 
fourth  day  (figure  14).  The  essential  structure  of  the  adult  head  has 
been  reached,  there  being  now  almost  no  formative  cells  anterior  to 
the  brain  (n).    The  anterior  is  to  the  left.    Zeiss  D  X  2. 

Fig.  88.  From  a  sagittal  section  of  a  young  tail  piece  (see  figure  2).  The 
part  of  the  section  drawn  lies  about  in  the  middle  of  the  animal  and 
shows  the  excess  of  formative  cells  with  frequent  mitotic  figures  in 
the  dorsal  region.    The  anterior  end  is  to  the  left.    Zeiss  D  X  2. 
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PLATE    ir>. 

(The  fii^ires  are  from  camera  lucida  outlinen  of  sections  ami  are  i'e<hicc4l 
two  thirds  in  the  reproduction.) 

Fig.  SO.  From  a  sagittal  section  of  a  tail  piece  on   the  3d  day.    The  pan 

shown  is  in  the  region  of  the  newly  formed  anterior  gut  ramus  and 

the  rudiment  of  the  pharynx  (see  figure  5).    Only  the  anterior  half 

of  the  mass  of   cells  (jpA')  destined  to  form  the  pharynx  is  shown. 

.     The  anterior  end  is  to  the  right.     Zeiss  D  X  2. 

Fig.  40.  A  similar  section  through  the  region  of  the  newly  formed  pharynx. 
The  sheath  (ps)  is  formed,  but  the  mouth  has  not  broken  through 
(see  figure  19).  The  lumen  of  the  pharynx  (phV)  is  just  appearing. 
The  anterior  is  to  the  left.     Zeiss  D  X  2. 

Fig.  41.  A  sagittal  section  thn)ugh  the  anterior  tip  of  the  new  median  gut 
ramus  of  a  tail  piece  (see  figure  5)  to  show  the  close  association  of 
the  formative  cells  (s)  with  the  gut  (g)  at  this  point.  The  anterior  is 
to  the  right.     Zeiss  j\  X  2. 

Fig.  42.  A  sagittal  section  through  the  tip  of  new  tissue  on  a  tail  piece  (fig- 
ure 4)  of  tlie  3d  day.  The  new  ectoderm  is  formed  and  in  place  of 
the  large  formative  cells  of  the  first  day  (figure  85)  are  found  many 
smaller  nuclei  with  no  distinct  cytoplasmic  outline.  The  anterior  is 
to  the  right.     Zeiss  1)  x  2. 
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PLATE  16. 

(The   figures  are  from  camera  lucida  drawings  of    sections  reduced  five 
sixths  in  reproduction.) 

Fig.  48.  The  parenchyma  of  P.  maculata  showing  formative  cells  {$)  and  the 
nuclei  of  the  parenchyma  proper  (np),    Zeiss  ^  X  2. 

Fig.  44.  Portion  of  the  cord  of  cells  which  is  found  lying  along  above  either 
nerve  cord  from  the  ovaries  well  down  into  the  tail,  as  in  the  stage  of 
development  represented  by  figure  64.  The  surrounding  parenchyma 
is  not  shown.    Zeiss  ^  X  2. 

Fig.  46.  A  transverse  section  through  the  atrial  cavity  just  after  it  can  be  dis- 
tinguished as  such  (see  figures  64  and  67).  The  surrounding  paren- 
chyma is  shown.    Zeiss  ^  X  2. 

Fig.  46.  A  longitudinal  section  through  one  of  the  short  cords  of  cells  which  are 
the  first  sign  of  the  developing  sex  cells.  The  surrounding  parenchyma 
is  shown.  The  cord  is  evidently  composed  of,  formative  cells.  The 
reproduction  of  this  figure  has  made  the  cytoplasm  of  these  cells  less 
distinct  than  was  intended.    Zeiss  ^X2, 

Fig.  47.  Section  through  one  of  the  short  cell  cords  which  is  now  sufficiently 
advanced  to  be  distinguished  as  a  testis.    Zeiss  ^  X  2. 

Fig.  48.  The  same  at  a  slightly  later  stage.     Zeiss  i^  X  2. 
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PLATE   17. 

(The  figures  of  this  phite  are  from  camera  lucida  drawings  of  sections  and 
were  not  reduced  in  the  reproduction.) 

Fig.  49.  A  section  through  a  young  ovary  just  after  it  is  distinguishable  aft 
such  (see  figure  58).  The  ova  (o)  are  shown  surrounded  by  the  paren- 
chyma and  among  them  are  nuclei  (ctn)  which  are  probably  homolo> 
gous  with  the  nuclei  of  the  supporting  stroma  of  later  stages.  Zeiss 
DX2. 

Pig.  60.  A  section  through  an  ovary  of  an  adult  worm  which  has  finished  its 
reproductive  season  and  in  which  all  parts  of  the  reproductive  oigana 
have  disappeared  except  the  ovaries  and  a  remnant  of  the  atrium. 
Zeiss  D  X  2. 

Fig.  61.  A  sagittal  section  through  a  larva  of  P.  mcumlata  at  the  stage  when 
the  adult  pharynx  {ph)  is  just  forming.  To  show  the  relation  of  thia 
to  the  embryonic  pharynx  {ph ').    Zeiss  A  X  2. 

Fig.  62.  A  section  through  the  adult  ovary  of  a  P.  maculcda^  showing  ripe  ova 
ready  to  pass  into  the  oviduct,  the  wall  of  which  is  cut  through  (od). 
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PLATE   18. 

(The  figures  of  this  plate  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  58.  A  semi-diagrammatic  figure  of  an  early  stage  in  the  development  of  the 
reproductive  organs.  Outlines  of  body,  ovaries,  and  testes  from  a 
camera  drawing  of  a  whole  preparation.  The  testes  are  only  shown 
on  one  side.    Zeiss  A  *  X  4> 

Fig.  54.  Semi-diagrammatic  figure  constructed  in  the  same  way  as  the  last,  of  a 
stage  in  whiclf  the  atrium  (a)  is  just  appearing  and  the  cord  of  cells 
(02^)  has  just  appeared  along  the  line  of  the  future  oviduct.  Zeiss 
A»X4. 

Fig.  55.  Semi-diagrammatic  figure  like  the  last,  of  a  stage  at  which  the  oviduct 
has  appeared  along  the  line  where  the  cord  of  cells  previously  lay,  while 
with  it  are  connected  the  incipient  yolk  glands  (y).  The  parts  of  the 
atrium  can  be  seen  and  also  portions  of  the  vasa  deferentia,  but  the 
connections  of  the  vasa  deferentia  and  oviducts  with  the  atrium  have 
not  been  attained.    Zeiss  A  *  X  4. 

Fig.  60.  Outline  of  the  organs  appearing  in  a  transverse  section  of  a  sexually 
mature  P.  m<ictUata,  taken  midway  between  the  pharynx  and  the 
ovaries  to  show  the  lateral  and  vertical  extent  of  testes  and  yolk  glands. 
Zeiss  A  X  1. 
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PLATE   19. 

(The  figures  of  this  plate  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  66.  A  semi-diagrammatic  figure  constructed  in  the  same  way  as  figure 
58,  of  a  stage  in  which  the  adult  condition  has  been  practically 
attained,  save  that  the  vasa  deferentia  do  not  connect  with  the  penis. 
Zeiss  A*  x4. 

Fig.  57-59.  Diagrams  to  represent  the  development  of  the  atrial  cavity  from  a 
simple  cleft  to  a  condition  which  approximates  the  adult  (figure  34). 
The  outline  of  a  sagittal  section  is  drawn  in  and  each  figure  is  from  an 
outline  with  a  camera  lucida.     Zeiss  A  X  4. 

Fig.  61.  The  outline  of  a  sagittal  section  of  the  region  of  the  mouth  and  atrium 
of  a  large  specimen  in  which  the  atrial  organs  were  degenerating.  The 
structures  found  in  a  number  of  serial  sections  are  all  shown.  At  the 
position  of  the  uterus  some  irregular  masses  (u),  farther  back  a  tan^e 
of  muscle  fibers,  a  small  cavity  (c),  and  a  pit  on  the  ventral  surface  {ap) 
at  the  position  of  the  atrial  pore.  These  parts  are  entirely  discon- 
nected.   Zeiss  A  X  2. 
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EXPLANATION  OF  PLATES. 

All  the  figures  are  reduced  to  about  one  half  of  their  origiual  size.  The 
most  of  them  have  been  drawn  with  a  camera  lucida,  and  with  various  combi- 
nations of  lenses;  the  water  immersions  Zeiss  J  and  K,  and  the  oil  immersions, 
Zeiss  2mm.  and  Leitz  ^^  and  y^,  together  with  oculars  Zeiss  12  and  18  were 
principally  used.  The  magnification  given  with  each  figure  is  the  original 
magnification  of  the  drawing  before  reduction. 
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Olive.  —  Acrasieae. 

PLATE  6. 

Sappinia  pedata  Dangeard. 

Fig.  1.    An  aggregation  of  amoebae  at  the  end  of  a  straw,  together  with  three 

isolated  encysted  amoebae.     X  150. 
Fig.  2.    An  encysted  stalked  individual.     X  (^50. 
Fig.  3-4.    Rejuvenation  of  a  stalked  encysted  individual.     X  960. 
Fig.  5.    An  encysted  individual  from  a  nutrient  agar  surface.     X  1,230. 
Fig.  6.    An  amoeba  showing  a  lobbse  pseudopodium.     X  950. 
Fig.  7.    An  encysted  individual  (**kystes  p6dicell68"),  after  Dangeard. 

GnUulinopsia  vulgaris  Olive. 

Fig.  8.    A  stalked  sorus.     X  150. 

Fig.  9.    A  group  of  sessile  sort     X  150. 

Fig.  10-15.    Rejuvenation  of  a  pseudospore.     X  3,500. 

Fig.  16.    A  pseudospore  showing  peculiar  lens  shaped  vacnolations  and  another 

that  is  disc  shaped.     X  2,830. 
Fig.  17.    Three  myxamoebae  killed  and  stained,     x  2,150. 
Fig.  18.    Two  dividing  myxamoebae  killed  and  stained.     X  2,150. 
Fig.  19.    A  young  pseudoplasmodium.     X  1,400. 

GuUulinop9i9  davata  Olive. 

Fig.  20.    A  sorus.     X  230. 

Fig.  21.    A  sorus,  with  the  head  of  peeudospores  deliquesced  and  showing  the 

column  of  stalk  cells  enclosed  in  mucus,  together  with  the  columella- 

like  portion  persisting  at  its  apex.     X  230. 
Fig.  22.    Pseudospores.     X  950. 

OuUuHtui  aesailis  (?)  van  Tieghem. 

Fig.  23.    A  sorus.     X  150. 

Fig.  24.    Oval  pseudospores  (?).     X  950. 

GuUulinopsia  atipUata  Olive. 

Fig.  25.    A  sorus.     X  150. 
Fig.  26.    Pseudospores.     X  950. 

GuttuUna  protea  Fayod. 

(Fig.  27-39  after  Fayod.) 

Fig.  27-28.     Sori. 

Fig.  29-34.    Germination  of  the  spore. 

Fig.  35.    A  myxamoeba  showing  the  Amod>a  Umax  form.  * 

Fig.  30-39.    Formation  of  a  microcyst 
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Olive.  —  Acrasleae. 


PLATE  9. 

Fig.  107.    End  of  a  stalk  of  D.  mucoroides,  with  soros  of  spore&     X  060. 
Fig.  108.    Fructification  of  D.  brevicaule.     X  20. 

Fig.  109.    Fructification  of  D.  sphaerocephalum^  showing  branches.     X  20. 
Fig.  110.    Papilla  at  the  distal  portion  of  a  pseudoplasmodium  showing  stalk 

formation  in  the  apex ;   (a)  —  the  mucous  sheath  deposited  by  the 

external  undifferentiated  myxamoebae  of  the  pseudoplasmodlum  iub 

they  ascend  the  stalk,     x  950. 
Fig.  111.    Vacuolated  cells  in  the  mucus  at  the  base  of  the  stalk.     X  950. 
Fig.  112-118.    Development  of  the  fructification  of  Polysphondylium  violaceum. 

X20. 
Fig.  118,  a.    A  Dictyostelium-like  fructification  of  P.  violaceum.     X  20. 
Fig.  119.    A  pseudobranch  of  P.  pallidum  showing  the  mucous  sheath  binding 

the  base  of  the  branch  to  the  main  axis.     X  2,330. 
Fig.  120.    Cells  near  the  distal  end  of  a  branch  of  P.  pallidum,     X  2,330. 
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